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31 March, 1964. 


The Honourable Mitchell Sharp, P.C., 
Minister of Trade and Commerce, 
Ottawa, 

Dear Sir: 

In accordance with the provisions 
of Section 91 of the National Energy Board 
Act, Statutes of Canada, 1959, Chapter 46, 
I have the pleasure to submit the Annual 
Report of the Board for the year ending 
31 December, 1963. | 


Yours faithfully, 


rg 


I.N. McKinnon, 
Chairman, 
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REPORT OF THE NATIONAL ENERGY BOARD FOR THE 
YEAR ENDING 31 DECEMBER, 1963 _ 


ee 


INTRODUCTION 


During 1963 the work of the Board in fulfilment of 
both its refulatory and advisory ee danedia wis under the 
National Energy Board Act increased substantially. Over 
this twelve-month period the Board issued 570 certificates, 
licences and orders compared to 441 in 1962. Seven public 
hearingswere held in connection with certificate and licence 
applications and one in respect of an application to fix 
compensation in respect of the working of a quarry being 
prevented by a pipe line. 

The Board continued its advisory activities under 
Part II oftitherA@tekiTheLyear was marked. by ye continued 
success of the National O11 Policy, which required the detailed 
attention of the Board, and by the Government's announcement 
of a far-reaching National Power Policy. 

Details of the Board's activities are to be found 


in ensuing sections of this report. 
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CONSTRUCTION OF FACILITIES 


The Board held public hearings during 1963 in 
regard to an application for a new oil pipe line, an application 
for additional gas pipe line nee ee and an application 
for two new international power lines, Certificates authorizing 
construction of these facilities were duly issued and the 
Board also issued four certificates in respect of a new gas 
pipe line, additional gas pipe line facilities, additional oil 
pipe line facilities, and an international power line, in | 
response to applications heard in 1962. A, further international 
power line was certificated by the Board early in 1964 following 
a public hearing on the application in the latter part of 1963. 
These certificates, issued with the approval of the devernar ein 
Council, are summarized in Appendix I, 

Tada Section 49 of the National Energy Board Act 
the Board is empowered to approve the construction of pipe lines 
or branches or extensions to pipe lines not exceeding 25 milesy 
and miscellaneous pipe line facilities, by issuing an order 
exempting such construction from the provisions of Sections 25 
to 29 under the Part III certificate proceedings. In the normal 
course, the Board exercises its discretion in issuing exemption 
orders under Section 49 where, in its opinion, it would not be 
inconsistent with the public interest so to do. . During 1963 
the Board issued 13 exemption orders for gas and oil pipe line 


facilities, details of which may be found in Appendix IV. 
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Three orders were issued during 1963 amending 
electrical certificates and one exemption order was issued 
under Section 49 respecting an international power line, the 
construction of which was designed to provide a border accommoda-~ 
tion, 

In order to assist industry in the making of applica- 
tions for approval of pipe line construction nicer Part. 1110 of. 

the Act and to simplify the procedure in respect thereto, the 

Board in 1963 issued a Memorandum of Guidance setting forth, for- 
reference purposes the types of construction that in normal 
circumstances would be the subject of application for certificate 
and those which might properly be the subject of an application 


under Section 49, 
EXPORTS OF GAS AND ELECTRICAL POWER 


With the approval of the Governor in Council the Board 
during 1963 eevee seven licences for the export of electrical 
power, which involved two public hearings in 1963 and one -in 
1962. A further electrical power export licence was issued in 
1964 after a public hearing of the application late in 1963. 
These licences, along with nine electrical power exports author- 
ized by order under Section 6A of the Part VI Regulations, are 
summarized in Appendix II. The Board issued two orders amending 
electrical licences in 1963. 

The Board also issued, after public hearing and with 


the approval of the Governor in Council, two licences for the 
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export of butanes by pipe line. These licences, along with 
two orders authorizing butane exports pursuant to Section 16A 


of the Part VI Regulations, are summarized in Appendix III, 
MISCELLANEOUS ORDERS 


In September, 1963, the Board heard an application 
by George Hortig and M.J. Labelle Company Limited to fix compen- 
sation to be paid by Northern Ontario Pipe Line Crown Corporation 
and Trans-Canada Pipe Lines Limited because of the working of a | 
quarry being prevented and stopped by reason of the respondents' 
pipe line and also for any minerals that could not be obtained 
by reason of the pipe line and for an order for payment by the 
respondents to the applicants accordingly. The Board's decision 
to dismiss the application was embodied in Order MO-1-64, dated 
25 February, 1964. 

Many of the requirements of the Act relate to pipe 
line safety. This is particularly true of crossing orders 
issued pursuant to Sections 76 and 77 and leave to open orders 
pursuant to Section 38. In 1963 the Board issued 301 crossing 
orders and 49 leave to open orders. In fulfilment of its obliga- 
tion to promote the safety of operation of pipe lines, the Board 
staff carried out field inspections relating to pee ena 
testing of gas and oil pipe lines, gas compressor and oil pumping 
facilities and other miscellaneous pipe line installations. 

The Board issued 25 orders approving pipe line plans, 


profiles and books of reference, 22 permits correcting such 
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plans and profiles, 29 orders approving compressor and pumping 
station construction, 34 miscellaneous orders including a 
number related to the sale, conveyance or lease of parts of 
pipe lines within the Board's jurisdiction, 46 amending orders, 
L rescinding orders, 1 safety order. The Board issued 3 emer- 
gency ordersfor the exportation of gas during the year pursuant 


to Sections 17 and 18 of the Part VI Regulations. 


SPECIAL STUDIES AND LIAISON 


A ern ee ee 


Pursuant to its obligations under Part II of the 
Act to review matters relating to energy, and pursuant to 
its ee renetit ies under Part VI of the Act relating to 
exports of gas and electricity, the Board continued the 
preparation of detailed supply and demand forecasts and the 
sCuameere! of its statistical records relating to energy 
and commenced work on the preparation of a long-term energy 
forecast. 

During 1963 the Board published a "Short-Term 
Energy Forecast 1960-1966" prepared by staff. The published 
study was a summary of a more detailed historical review and 
short-term forecast prepared by the staff for internal use. 
Part of a continuing analysis of Canada'sshort and long-term 


energy prospects, the published study provided a brief 


abo athens aa sonst 


tem ‘- ‘Aeieas siaaaial edt. 


| et ee 
ens to TI gust vabrig snotsest rdo eet oF ‘dhieivan wish ‘ 


easy | re 


od Indwernste brs Ngtene ag antde lor eredsem ares od Jol | 
ot giftteales Jon ond to IV as tobmw ‘sountLidieaogeo: vot i 
| onty benat asd, bysaof and VIEL ‘tdoals bs 283 ‘te edroaxe ” 
end bre eteaoero'l — bas ylqauve bottedeh lo no tsereqer 


" yarene od ron abrovet Lsotvetiete edt to ngs 


< 
s .) 
i > 


Yartens mres-snol 6 to nolveteqetq oft mo trow baomen 


‘ 


mreT-srote" 8 bale hidig btaotl oodd €SOL arta 


hedeiidua sat .tiseda ¥d barteqetg WadOL-OSCE dade’ v3 9710 


bits wetver Iso.frod td bs aftateb siém 6 to ‘vrsnmie 6 8 pew y axe se 
‘ee Snasetat Tot Prede ov Yh besnasie arate mesa | 
titted ~yttoL bets done 8 shane to eleyisas’ ‘Adtuahgnes | gt 


ce Ds 


ni sooner 


| ROG 2 bepivod site onl 


. 6 7. 


history of Canadian consumption as well as a supply and demand 
balance for each of the major sources of energy. 

Development of energy forecasts requires accurate 
historical data on supply and demand for the various energy 
sources. In developing its data the Board has adhered to the 
policy of utilizing insofar as possible data collected and 
published by the Dominion Bureau of Statistics. In this 
regard the Board has established a close liaison with the 
Bureau Rath a view to assisting in the improvement of energy 
statistics, During 1963 considerable progress was made in 
improving supply and demand balances for petroleum, natural 
gas, coal and electricity in co-operation with the Inter- 
departmental Advisory Committee on Energy Statistics, the 
establishment of which was sponsored by the Board and the 
Bureau. In particular progress was made in consolidating and 
improving the procedures and content of surveys and subsequent 
statistical reports in connection with electric power and 
energy matters. 

The Board has maintained up-to-date estimates or 
reserves and producibility for crude oil, natural gas and 
natural gas liquids. This work has been supported by liaison 
with interested provincial agencies and trade associations 
and by field trips. 

The Board was actively engaged during 1963 in the 


work of the Federal-Provincial Working Committee on Long- 
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Distance Transmission. The Board also continued to be 
involved in feasibility studies associated with the develop- 


ment of large remote hydroelectric sites and their potential 


power export possibilities, in particular in connection with 
the work of the Nelson River Programming Board. More recently, 
the Board has co-operated extensively with the Atlantic 

Ree aie neant Board in the power and energy aspects of the 
latter's responsibilities. 

The National Energy Board continued its work in 
conjunction with a Canadian Standards Association Committee 
to establish a Canadian code for the design, construction 
and operation of oil and gas pipe lines, and in connection 
with the establishment of a CSA code for aluminum pressure 
piping. This work is directed toward the maintenance and 
improvement of safety standards for pipe lines, The Board 
also continued to participate in the work of the Canadian. 
Standards Association Electrical Code Part III Committee. 

During the year the Board continued to discharge 
its responsibilities for emergency plenning in the rer 
field in conjunction with the Emergency Supply Planning 
Branch of the Department of Defence Production and a number 
of energy industry advisory committees. The Board: also 
strengthened its liaison with international organizations 
such as the Organization for Economic Co-operation and 


Development. The Board contributed to special reports by 
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the oil and gas committees, and to the statistical series for 


energy, of the OECD, 
FINANCIAL 


In discharging its responsibilities under Part IV 
of the Act in respect of traffic, tolls and tariffs, the 
Board continued its analysis of tariffs filed and contracts 
entered into by companies under the Board's jurisdiction. 
The results of the operations of the individual companies 
have also been under regular review, based on financial 
statements filed with the Dominion Bureau of Statistics and 
with the Board. With the concurrence of the companies 
involved, a number of refinements have been made in the data 
submitted and additional detail in connection therewith has 
been obtained through visits to the companies! offices by 


the Board's financial examiners. 
NATIONAL OIL POLICY 


The National Oil Policy, announced in February, 
1961, proposed that production of oil,including natural gas 
liquids, would reach approximately 800,000 b/d in 1963. Com- 
pared with an average of 544,000 b/d in 1960, a 1961 objective 
was set at an average of 640,000 b/d. No specific target was 


established for the year 1962. 
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These increases. were to be achieved by increased 
use of Canadian oil in domestic markets west of the Ottawa 
Valley and by expansion of export sales, largely in existing 
markets which could be:reached through established pipe lines. 
The growth in domestic use required substituting in Ontario 
markets west of the Ottawa Valley, products refined from 
Canadian crude for those supplied from foreign crude. In 
Ontario this was to involve displacement of imports of crude 
and progressive reduction in imports of foreign products and 
in transfers of products refined from foreign crudes at 
Montreal. It also meant increasing refining capacity in 
Ontario to enable the Ontario market west of the Ottawa Valley 
to be supplied almost entirely from Canadian crudes. 

The National Oil Policy was predicated on a high 
degree of co-operation and planning between the Government 
and industry and in this liaison the Board has acted as the 
Government's instrument. The success of the Policy to date 
reflects the high degree of co-operation by industry. 

In 1961 production of crude oil and natural gas 
liquids reached an average 643,000 b/d, in 1962 an average 
736,000 b/d and in 1963 an average 787,000 b/d. 

Over these three years the proportionate increase 
in production shifted from gains attributable to growth in 
export markets to those attributable to growth in domestic 


markets. Imports of crude oil into Ontario were virtually 
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eliminated with the exception of minor volumes for special 
purposes, Imports and transfers of products of foreign 
origin into Canada west of the Ottawa Valley were reduced, 

The full impact of the National Oil Policy on the 
domestic market will be felt in 196k, since a large part of the 
increase in refining capacity in Ontario and the modification 
in flow in the Trans-Northern Pipe Line came into operation 


only during the last few months of 1963. 
NATIONAL POWER POLICY 


On 6 Oeloper,.2903, ne, Minister of Trade: and 
Commerce, The Honourable Mitchell Sharp, announced in the 
House of Commons a new National Power Policy. This repres- 
ented a substantial departure from previous restrictionist 
attitudes towards large power exports and reflected the 
important changes in technology and economics of the last few 
years in the electric power supply industry. 
Mr. Sharp said: 
Wee OUL DOLLCY DLeces. per VlLCular emphasis on 
(ads Che ce sirepiiicy of Canada cakvie TUL less 
advantage of the evolutionary changes that 
have taken place in the nature of the power 
industry, including technological improve- 
ments in generating and transmission facil- 
ities, and the reduced costs of power 
associated with these; 
(b) the provision of abundant supplies of elec- 
trical energy to consumers throughout Canada 


at the lowest possible cost to encourage and 
accelerate economic development and growth; 
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(c) the need for Canada to have a flexible export 
policy which, inter alia, would permit the export 
of large blocks of power to the United States 
for a relatively long period of years to assist 
in the immediate development of certain large-~ 
scale Ganadian power projects, particularly 
undeveloped hydro resources which might not be 
viable in the near future unless provision were 
made for the marketing in the United States of a 
significant portion of their output; and 


(ad) the strengthening of our balance of payments 
position through the export of power surplus to 
our own needs, 

"... the Government has decided to develop and carry 
forward effective policies embracing two essential 
concepts: 


first, encouraging development of large low-cost 

power sources and the distribution of the benefits 
thereof as widely as possible through interconnections 
between power systems within Canada; second, encour- 
aging power exports and interconnections between 
Canadian and United States power systems where. such 
induce early development of Canadian power resources. 


More specifically, our policy is as follows: 


The Government, having due repard to the rights 
of the provinces with respect to the development and 
distribution of power and keeping in mind its own 
responsibilities in this field, desires to encourage 
interconnection agreements and maximum utilization 
of intertie facilities between electrical systems, 
both publicly and privately-owned, 


The Government, in cooperation with the provinces, 
has already undertaken studies to investigate the 
possibility of interconnecting power systems across 
the country. it realizes that the complete inter- 
connection may not be economically feasible for some 
years to come, Nevertheless, it would appear that 
by establishment of interconnection facilities between 
utilities in adjacent regions wherever practical, a 
national system might be developed by a succession of 
stages, each valuable in itself, 
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"The Government believes that it would be 
beneficial to Canada and to the United States, and 
not prejudicial to the national interest to encour-~ 
age interconnection agreements and interties between 
utilities in the respective countries in, cases where 
the interconnection agreements suitably protect the 
Canadian interest, 


In cases in which Canadian utilities enter into 
appropriate interconnection agreements with United 
States utilities, the Government will be prepared, 
‘upon recommendation of the National Energy Board, to 
give favourable consideration to the authorization 
of export of power to United States utilities for 
purposes including the following: 


(i) to provide standby service in the case of 
emergencies, thus making possible the 
reduction of reserve generating capacity 
otherwise required by the utilities; 


(ii) to provide for economy flows between plants 
or systems; : 


(iii) to provide for sales of surplus interruptible. 
energy; 


(iv) to provide for exchange of power and energy 
to take advantage of load, watershed or other 
diversities; 


(v) to provide for exports of firm power for 
limited periodsto make possible the step 
by step construction of the most economical 
generating facilities on either side of the 
boundary. 


The Government also believes that it would be 
in the national interest, in suitable cases, to 
licence the export of large blocks of firm power 
to United States utilities to permit the development 
of large-scale remote hydro or other power projects 
which would not be viable unless supported by the 
export for long periods of a significant proportion 
of the power generated. The National Energy Board 
Act permits such exports for veriods of up to 25 years. 
Provision would have to be made for the recapture of 
such exported power over a period of years, in stages 
commensurate with the need or ability of the Canadian 
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narket to absorb it, and upon notice adequate to 
enable the importing utility to arrange for replace- 
ments, The provisions of the National Energy Board 
Act would, of course, apply to any case of this 
nature, as to any export of power, 

The Government will, upon recommendation of the 
National Energy Board, continue to authorize the 
‘export of relatively small amounts of power and 
energy to border areas.in the United States where, 
for geographical reasons, Canada is the economic 
‘gource yof supply." 


REGULATIONS 


During the year an amendment to the Oil Import 
Registration Regulations was made pursuant to Section 89 of 
the Act and approved by Order in Council P.C. 1963-874 dated 
6 June, 1963, amending the definition of Region 2 set forth 
in subsection (1) of Section 5. The National Energy Board 
Part VI Regulations were also amended pursuant to Section 8&5 
and approved by Order in Council P.C. 1963-1326 dated 4 Sep- 
tember, 1963, to provide that the Board might authorize ae 
order the export through an oil pipe line of propane and 
butane during a period not exceeding 12 months and in quantities 


“not exceeding 365,000 barrels in the aggregate of each product. 
PERSONNEL 


At the conclusion of 1963 the Board personnel 
totalled 61 permanent and 2 casual compared to 57 permanent 
staff at the end of 1962. Authorized establishment is 73. 


During 1963 there were & additions and 4 separations. 
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Appended hereto are the following statistical 


I - Exports of Crude Oil and Equivalent 
to the United States 
ei Subsisting Licences to Export Natural 
Gas | 
III - Exports of Natural Gas to the United 
States 
IV - Imports of Natural Gas from the United 
States 
V- Exports of Electrical Energy to the United 
States ah ; 


All of which is respectfully submitted, 


aati 


I.N. McKinnon, 
Chairman. 


31 March, 1964. 
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APPENDIX IV 


EXEMPTION QRDERS PURSUANT TO SECTION 49 


GAS PIPE LINES 


(1) 


(11) 


(tit) 


(iv) 


(v) 


(vt) 


TRANS=CANADA PIPE LINES LIMITED, FOR A NEW COMPRESSOR 
STATION NEAR HATCEVUURY, ONTARTO; TOTAL ADDITIONAL 
HORSEPOWER 7,7003 ORDER NO, XG=1=63, DATED 27 JANUARY 
19633; ESTIMATED Cost $2,638,000. 


WESTCOAST TRANSMISSION COMPANY LIMITED, FOR A NEW 
TOMPRESSOR STAYTON NCAR CHETWYNO, Betas TOTAL 
ADOITIONAL HORSEPOWER 8,000 AND MODIFICATION TO 
EXISTING COMPRESSORS AT THREE POINTS IN BeCo RESULTING 
IN INCREASED HORSEPOWER OF 4,4405 ORDER NO. XG=2-63, 
DATED 28 MARCH 19633 ESTIMATED COST $3,681,200. 


et tee 


{TS EXISTING PIPE LINE, ACROSS THE MINNEDOSA RIVER 
WATER STORAGE RESERVOIR IN MANITOBA, BEFORE INUNDATION 


‘OF FORMERLY ORY LANOS$3 OROER NOw XQ=3-63, OATED 30 MAY 


19533 ESTIMATED COST $75,000, 


MIO=CONTINENT PIPE LINES LIMITED, FOR A SECTION OF 

CI=TNCH OTAMETER PTPE CTNE APPROXIMATELY 4,300 FEET 

LONG, PARALLEL TO ITS EXISTING PIPE LINE, AT THE 
ALBERTA@SASKATCHEWAN BORDERS ORDER NO, XG-4—63, DATED 27 JUNE 
19633; EsTtuaTeo cost $75,000, 


PETROLEUM TRANSMISSION COMPANY, FOR A SECTION OF 6-5/8 INCH 
DIANETER PTPE CINE, APPROXTMATELY 940 FEET LONG, AT THE 
ALBERTA=SASKATCHEWAN BORDER3 ORDER NO, XG-5-63, DATED 

1 AuGuST, 19633 ESTIMATED COST INCLUDED IN ‘TOTAL COST’ IN 
NO. 1, PAGE 1, APPENDIX 1, 


PETROLEUM TRANSMISSION COMPANY, FOR APPROXIMATELY 625 MILES 
OF 6-5, NCH OTAWETER PTPE CINE NEAR WINNIPEG, MANITOBA, 
BEING AN EXTENSION EASTERLY OF NOw 1, PAGE 1, APPENOIX 13 
ORDER NO, XG-6-63, OATED 17 OCTOBER 1963; ESTIMATED COST 
$1554 000. 


O1L PIPE LINES 


(1) 


(11) 


TRANS=NORTHERN PIPE LINE COMPANY, FOR A NEW COMBINEO PUMP 
ANID MEYER STATTON NEAR OARVICCE, ONTARIO; ORDER NO, X0=-1-63, 
DATED 7 MARCH 19633 ADDITIONAL HORSEPOWER 12003 ESTIMATED 
cost $108,500, 


WESTSPUR PIPE LINE COMPANY, FOR ADDITIONAL PUMPING CAPACITY 
AT TWO PUNP STATTONS TH SASKATCHEWAN AND REDUCTION OF 
PUMPING CAPACITY AT ONE PUMP STATION IN SASKATCHEWANS 

ORDER NO, X0—2-63, OATED 28 MARCH 1963; TOTAL ADDITIONAL 
HORSEPOWER 15003 ESTIMATED cost $437,000, 
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APPENDIX IV (CONT'D) 


(11t) INTERPROVINCIAL PIPE LINE COMPANY, FOR ADDITIONAL 
TEMPORARY PUMPING FACILITIES IN TWO PLACES IN 
ONTARIOs ORDER NO. X0—3-63, DATED 20 JUNE 19633 
TOTAL ADDITIONAL HORSEPOWER 13803; ESTIMATED cost 
$293,000, 


‘ 


(1V) WestSPUR PIPE LINE COMPANY, FOR ADDITIONAL PUMPING 
TAPACTTY AT THREE PUMP STATIONS IN SASKATCHEWANS 
ORDER NO, X0—4-63, DATED 27 JUNE 19633 TOTAL ADOI TIONAL 
HORSEPOWER 5003 ESTIMATED COST INCLUDED {tN ITEM iy 


(V) TRANS<NORTHERN PIPE LINE COMPANY, FOR CHANGES AND 
TOOTFTCATTONS TO THE PIPE CINE TN CONNECTION WITH 
PARTIAL REVERSAL OF FLOW IN VARIOUS PLACES IN ONTARIO 
AND QUEBEC; ORDER NO. X0=-5-63, DATED 1 AUGUST 19633 
ESTIMATEO COST $79,300, 


(vi) WestspuR PIPE LINE COMPANY, FOR AN ADDITIONAL 12=1/2 MILES 
OF Pe) Dee Gua wee eee LINE, VICINITY OF MIDALE, 
SASKATCHEWANS ORDER NO. X0-6-63, DATED 29 AuauSsT 19633 
ESTIMATED COST $435,000. 


(Vil) INTERPROVINCIAL PIPE LINE COMPANY, FOR ADDITIONAL 

PUMPING CAPACITY AT WESTOVER, ONTARIO; ORDER NOw 
X0-7-63, DATED 3 OCTOBER 1963; TOTAL ADDITIONAL 
HORSEPOWER 5003 ESTIMATED cost $204,000, 
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NATIONAL ENERGY BOARD 


ANNUAL REPORT 


FOR THE YEAR ENDED 
31 DECEMBER, 1964 


NATIONAL ENERGY BOARD Mier OFFICE NATIONAL DE L'ENERGIE 


OTTAWA 1, ONT. eS OTTAWA 1}, ONT. 
CANADA 


31 March, 1965. 


The Honourable Mitchell Sharp, P.C., 
Minister of Trade and Commerce, 
Ottaw as. 
Dear Sir: 
In accordance with the provisions 


of Section 91 of the National Energy Board 


Act, Statutes of Canada, 1959, Chapter 46, 


I have the pleasure to submit the Annual 
Report of the Board for the year ending 
31 December, 1964. 

Yours faithfully, 


I.N. McKinnon, 
Chairman 
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REPORT OF THE NATIONAL ENERGY BOARD FOR THE 
YEAR ENDING 31 DECEMBER, 1964 
INTRODUCTION 

During 1964 the Board completed its fifth full 
year of operation, Both its regulatory and advisory 
responsibilities under the National Energy Board Act in- 
creased substantially. In 1964 the Board issued 57h 
certificates, licences and orders. Ten public hearings 
were held in connection with certificate and licence ap- 
plications. 

Details of the Board's activities are to be 


found in ensuing sections of this report. 


CONSTRUCTION OF FACILITIES 

The Board held public hearings during 1964 in 
regard to an application for a new international power 
line, applications for new gas pipe lines and for addi- 
tional gas pipe line facilities, and applications for 
additional oil pipe line facilities. Certificates author- 
izing construction pursuant to Section 44 were issued in 
1964 with the approval of the Governor in Council, except 
in three cases where decisions were pending at the end of 
the year, two of which were issued in January, 1965. In 
addition the Board issued a certificate for an international 
power line, application for which ‘had been heard in 1963, 
and five certificates in respect of existing international 


power line facilities pursuant to Section 96. These 
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certificates are summarized in Appendix I, along with one 
order amending an electrical certificate, two orders 
amending gas certificates and one miscellaneous order 
relating to a gas certificate. 

Under Section 49 of the National Energy Board 
Act the Board is empowered to approve the construction of 
pipe lines or branches or extensions to pipe lines not 
exceeding 25 miles, and miscellaneous pipe line facilities, 
by issuing an order exempting such construction from the 
provisions of Sections 25 to 29 under the Part III certifi- 
cate proceedings. In the normal course, the Board exercises 
its discretion in issuing exemption orders under Section 49 
where, in its opinion, it would not be inconsistent with 
the public interest so to do. During 1964 the Board issued 
16 exemption orders for gas and oil pipe line facilities. 
Three exemption orders were issued under Section 49 respect- 
ing international power lines, the construction of which 
was designed to provide border accommodations. Details of 
these exemption orders may be found in Appendix II. 

EXPORTS OF ELECTRICAL POWER AND ENERGY 
AND EXPORTS AND IMPORTS OF GAS 

With the approval of the Governor in Council the 

Board during 1964 issued three licences for the export of 


electrical power following public hearing of the applications. 
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These licences, along with 15 electrical power exports 
authorized by order under Section 6A of the Part VI 
Regulations, are summarized in Appendix III. The Board 
issued four orders amending electrical licences in 196k. 

The Board also issued, with the approval of the 
Governor in Council, an order amending a gas export licence 
to increase the authorized export quantity. This order, 
and four orders authorizing the export of butane by pipe 
line issued pursuant to Section 16A of the Part VI 
Regulations, are summarized in Appendix IV. 

With the approval of the Governor in Council the 
Board issued a licence for the import of gas for the first 
time. Details may be found in Appendix V, along with a 7 
summary of two orders issued for the emergency import of 


gas pursuant to Section 17 of the Part VI Regulations, 


MISCELLANEOUS ORDERS 

Many of the requirements of the Act relate to 
pipe line safety. This is particularly true of crossing 
orders issued pursuant to Sections 76 and 77 and leave to 
open orders pursuant to Section 38. In 1964 the Board 
issued 372 crossing orders and 50 leave to open orders. 
In fulfilment of its obligation to promote the safety of 
operation of pipe lines, the Board staff carried out field 
inspections relating to the pressure testing of gas and oil 
pipe lines, gas compressor and oil pumping facilities and 


other miscellaneous pipe line installations. 


iso edt tnt » pei 
| | ddOL ab esonenkt fsokxtook : fn bcit ah 
odd to Lavoraga ois ddtw. choveek opie, based edt ae 
eonsott Itogxe esy 8 anthro ebro BS. i ro 
tebto, ebAt _wettdnaup siete bontraortue odd 


tant? ed tob esq to Progmt odd 107% eomooks’ oe | beuaed based, 
peer gftole .V xibseqaA mt bayo'l od yem elisted womts 
to sroqmk yoregteme eid 10% Poweet ertebro| ows to views 
sno kde Lagos IV gist edd toe, VL naliaeh os: acon — 


20080. eu0aMALIS0¢Im ew 
ce ‘og otaler ton ont ‘to adtomoniupes oxls to ye 
hie gitkegoro ‘to owns Ureiuakdueq ek elt \ seal eaet 
nen od eveel bre vy bee ar anode ee os Snasertq ‘bevect 


basof odd sen al Ge mokso02 8 nen 


a ae 


The Board issued 2 orders approving pipe line 
plans, profiles and books of reference, 29 orders approving 
compressor and pumping station construction, 7 miscellaneous 
orders including a number related to the sale, conveyance or 
lease of parts of pipe lines within the Board's jurisdiction, 


42 amending orders, and 3 rescinding orders. 


SPECIAL STUDIES AND LIAISON 

Pursuant to its obligations under Part II of the 
Act to review matters relating to energy, and pursuant to 
its responsibilities under Part VI of the Act relating to 
exports of gas and electricity, the Board continued in 
1964 the preparation of detailed supply and demand fore- 
casts, and the development in co-operation with the 
Dominion Bureau of Statistics of its statistical records 
relating to energy. 

During 1964 progress was made in improving 
supply and demand data for petroleum, natural gas, coal 
and electricity in co-operation with the Inter-departmental 
Advisory Committee on Energy Statistics, the establishment 
of which was sponsored by the Board and the Bureau. It is 
expected that consolidated series of historical data on 


energy will be published in 1965. 
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This effort to refine energy statistics is 
directly related to the Board's work in 1964 on a long-term 
energy forecast to 1985 which would follow up the short- 
term energy forecast 1960-1966 prepared by the staff and 
published by the Board in 1963. 

The Board has maintained up-to-date estimates 
of reserves and producibility for crude oil, natural gas 
and natural gas liquids. This work has been supported 
by liaison with interested provincial agencies and trade 
associations and by field trips. In 1964, the staff of 
the Board completed a detailed study of gas reserves in 
British Columbia, 

The Board was engaged during 1964 in the work 
of the Federal-Provincial Working Committee on Long- 
Distance Transmission and has co-operated with the Atlantic 
Development Board in the power and energy aspects of the 
latter's responsibilities, 

| The Board co-operated in the work of the Canadian 
Standards Association Committee to establish a Canadian code 
for the design, construction and operation of oil and gas 
pipe lines. During 1964 a CSA code for aluminum pressure 
piping, in the preparation of which the Board assisted, was 
published. The Board also continued to participate in the 


work of the CSA Electrical Code Part III Committee. 
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The Board continued its emergency planning work 
in the energy field in conjunction with the Emergency 
Supply Planning Branch of the Department of Defence Produc- 
tion and a number of energy industry advisory committees, 
and its liaison with international organizations such as 
the Organization for Economic Co-operation and Development. 

To assist it in the analysis of complex energy 
problems, the Board in 1964 established an Operations 
Research Branch which will develop mathematical simulations 
and computer applications related to the energy sector of 


the economy. 


FINANCIAL 

Pipe line companies under the Board's jurisdiction 
file tariffs with the Board in respect of all tolls charged. 
In the case of gas pipe line companies which own the gas 
being transported arrangements have been made for the filing 
of information in regard to gas purchase contracts and 
copies of all gas sales contracts. The procedure in this 
regard has been modified so that not only is it simplified 
from the companies! point of view but it is possible for 
the Board's information to be maintained:on a more current 
basis. The effects of these tariffs and contracts on the 
operations of the individual companies have been under con- 


tinual review, as has the general financial position of the 
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companies, These reviews are based on financial and other 
data filed with the Board, supplemented by information 
obtained in the companies! offices by the Board's Financial 


Examiners. 


NATIONAL OIL POLICY 

The National Oil Policy, announced in February, 
1961, proposed that production of oil, including natural 
gas liquids, would reach approximately 800,000 b/d in 
1963, compared with an average of 544,000 b/d in 1960. 

In 1961 average production was 643,000 b/d, in 1962 

736,000 b/d and in 1963 production exceeded 800,000 b/d in 

| peveral months and averaged 787,000 b/d. For 1964, a target 
of 850,000 b/d was suggested by the Minister of Trade and 
Commerce. 

These increases were to be achieved by increased 
use of Canadian oil in domestic markets west of the Ottawa 
Valley and by expansion of export sales, largely in existing 
markets which could be reached through established pipe 
lines. The growth in domestic use required substituting in 
Ontario markets west of the Ottawa Valley, products refined 
from Canadian crude for those supplied from foreign crude. 
In Ontario this was to involve displacement of imports of 
crude and progressive reduction in imports of foreign 


products and in transfers of products refined from foreign 
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crudes at Montreal. It also meant increasing refining 
capacity in Ontario to enable the Ontario market west of the 
Ottawa Valley to be supplied almost entirely from Canadian 
crudes. The full impact of the Policy was only felt in 1964, 
since it was only in late 1963 that the reversal in flow in 
the pipe line of Trans Northern Pipe Line Company between 
Montreal and Toronto and a large portion of the Ontario 
refining capacity required to implement it came into 
operation. 

The National Oil Policy was predicated on a high 
degree of co-operation between the government and industry 
and in this liaison the Board has acted as the government's 
instrument. Through the co-operation of industry, average 
production in 1964 slightly exceeded the 850,000 b/d target, 
raising the level more than 50 per cent above that of 1960. 
Over the bering 1960-1964, of the increase in production 
some 55 per cent is attributable to export gains, some 45 


per cent to expansion in the domestic market. 


PERSONNEL | 
As the result of 13 additions and 8 separations, 
the Board's permanent staff increased from 61 at the end 
of 1963 to 66 at the end of 1964. In addition, 1 casual 
employee was on strength at 31 December, 1964, compared 
to two a year earlier. Authorized establishment on 31 


December, 1964, was 78. 
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TABLES 


Appended hereto are the following statistical 


I 
owe 
at 
IV 
V 
VI 


Exports of Crude Oil and Equivalent 
to the United States 

Subsisting Licences to Export Natural 
Gas 

Exports of Natural Gas to the United 
States 

Subsisting Licences to Import Natural 
Gas 

Imports of Natural Gas from the United 
States 

Exports of Electrical Energy to the 
United States 
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R.A. Stead 
T.L. de Fayer 
J.G. Stabback 
W. Hogben 
F.H.J. Lamar 
J.G. Debanne 


NATIONAL ENERGY BOARD 


I.N. McKinnon - Chairman 

R.D. Howland - Vice-Chairman 
H.L. Briggs - Member 

D.M. Fraser ~ Member 
Maurice Royer a Member 


Grey Hamilton = secretary 


- Assistant Secretary, Administration Branch 
~ Director, Economics Branch 

~ Chief Engineer, Engineering Branch 

- Financial Advisor, Financial Branch 

~ Counsel, Law Branch 


- Director, Operations Research Branch 
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APPENOIX 10 


EXEMPTION ORDERS PURSUANT TO SECTION 49, 
CLASS "B" CONSTRUCTION 


GAS PIPE LINES 


1) 


2) 


3) 


4) 


5) 


TRANS~CANADA PIPE LINES LIMITED, FOR AN ORDER EXEMPTING TWO SECTIONS OF I78 EXISTING 
PIPE LINE SYSTEMS 


(1) ONE SECTION IN ALBERTA ANO SASKATCHEWANS 
(§0) ONE SECTION IN ONTARIO, 


FROM THE PROVISIONS OF PARAGRAPH (8B) OF SUBSECTION (1) OF SECTION 26 OF THE ACT} 
ORDER NO. XG—-1-64, DATEO THE 24TH DAY OF JANUARY, 1964, 


NIAGARA GAS TRANSMISSION LIMITED, FOR APPROXIMATELY 1,160 FEET OF 12 1YCH OVAMETER 
PIPE BETWEEN THE ClTY OF HULL, QUEBEC, AND THE CITY OF OTTAWA, ONTARIO, (acne THE 
CHAUDIERE BRIOGE)s ESTIMATEO COST: $46,700.00. ORDER NO. XG-2=64, DATED THE 26TH 
OAY OF MARCH, 1964, 


TRANS=CANADA PIFE LINES LIMITED, FOR AN ORDER EXEMPTING 69X SECTIONS OF ITS EXISTING 
PIPE LINE SYSTEM, BEING SECTIONS CONNECTING #T8 MAIN LINE AND 69X METER BTATION 

AT VARIOUS LOCATIONS IN MANITOBA AND ONTARIO, FROM THE PROVISIONS OF PARAGRAPH te) 
OF SUBSECTION iy OF SECTION 26 OF THE ACTS broer No. XG=-3—-64, OATEO THE 29TH DAY 
OF OcTOBER, 1964, 


TRANS=CANADA PIPE LINES LIMITED, FOR APPROXIMATELY 10,700 FEET OF 2=INCH DIAMETER PIPE 
ANO WORKS CONNECTED THEREWITH, NEAR CARMAN, IN MANETOBAS ESTIMATED COST: $30,000.00, 
ORDER NO. XG-4-64, DATED THE SoTH DAY OF OCTOBER, 1964, 


SASKATCHEWAN POWER CORPORATION, FOR APPROXIMATELY 11y MILES OF B=INCH OIAMETER PIPE, 
INCLUDING A METER RUN AND OTWER WORKS CONNECTED THEREWITHS SOUTH ANDO EAST OF 
LOVERNA, SASKATCHEWAN ESTIMATED COSTS $238,800.00, ORDER NO. XG-5-64, OATED THE 
13TH DAY OF NOVEMBER, 1964, 


Oit. PirFe Lines 


1) 


2) 


3) 


WESTSPUR PEPE LINE COMPANY, FOR A 55,000 BARREL OIL BTORAGE TANK AT MIDALE, SABSKATCHEWANS 
ESTIMATED COST? $120,000.60, ORDER NO, X0-1-64, DATED THE OTH DAY OF APRIL, 1964, 


INTERPROVINCTAL PIPE LINE COMPANY, FOR PERMANENT PUMPING FACILITIES AT KEYSER ANDO 
WOLVERTON, ONTARIO3 TOTAL HORSEPOWER 10,0003 ESTIMATED Costs $413,000.00, ORDER NO, 
X0—-2~64, DATED THE 21ST DAY OF MAY, 1964, 


INTERPROVINCIAL PIPE LiNE COMPANY, FOR CERTAIN CHANGES IN ITS EXISTING PIPE LINE SYSTEM 
TO PERMIT THE USE OF CERTAIN EXISTING NON-UTILIZED SECTIONS OF §T8 24—INCH DIAMETER PIPE 
LINE IN MANITOBA ESTIMATED cost: $171,000.00. OROER NO. X0-3-64, DATEO THE 11TH 

DAY OF AUGUST, 1964, 
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APPENOIX $1 (ContT‘o) 


EXEMPTION ORDERS PURSUANT TO SECTION 49, 
CLASS "C™ CONSTRUCTION 


GAs PIPE LINES 


1) 


2) 


3) 


WESTCOAST TRANSHISS10N COMPANY LIMITED, FOR CERTAIN MISCELLANEOUS FACILITIES TO BE 
ADDED TO ITS FIFE LINE SYSTEM IN BRITISH COLUMBIA ESTIMATED COST: $267,760.00. 
QROER NO, XGM—-1-64, DATED THE 26TH DAY OF MARCH, 1964, 


TRANS=CANADA PIFE LINES LIMITED, FOR CERTAIN MIECELLANEOUS FACILITIES TO BE ANDEO TO 
TS PIPE LINE SYSTEM IN ALBERTA, SASKATCHEWAN, VANITCBA, ONTARIO ANO QUEBECZ ESTIMATED 
cost: $5,141,660.00. ORDER NO, XGM-2-64, DATED THE OTH DAY OF APRIL, 1964, 


ALBERTA NATURAL GAS COMPANY, FOR CERTAIN MISCELLANEOUS FACILITIES TO BE ADDED TO 
17S PIPE LINE SYSTEM IN BRITISH COLUMBIAS ESTIMATED cost: $82,960.00. ORDER NO. XGM=3-64, 
DATED THE 14TH DAY OF MAY, 1964, 


Oit PIPE LINES 


1) 


2) 


MONTREAL PIPE LINE COMPANY LIMITED, FOR CERTAIN MISCELLANEOUS FACILITIES TO BE ADDED 
TO 17S PIPE LINE SYSTEM IN QUERECZ ESTIMATED Cost: $98,550.00, ORDER NO, XOM—1-64, 
DATED THE 42TH DAY OF MARCH, 1964, 


TRANS=NORTHERN PIFE LINE COMPANY, FOR CERTAIN MISCELLANEOUS FACILITIES TO BE ADDED 
TO !1TS PIPE LINE SYSTEM IN QUFREC AND ONTARICOZ ESTIMATED COBT: $261,500.00, ORDER 
NO. XON=2-64, DATED THE 2ND DAY OF APRIL, 1964, 


INTERPROVINCIAL PIPE LINE COMPANY, FOR CERTAIN MISCELLANEOUS FACILITIES TO BE ADDED 
TO #TS PIPE LINE SYSTEM tN ALKEOTA, SASKATCHEWAN, MANITOBA AND pedals | ESTIMATED 
cost: $459,000.00, GROER NG, X¥CK-3-64, DATED THE OTH DAY OF APRIL, 1964, 


WESTSPUR PIPE LINE COMPANY, FOR CERTAIN MISCELLANEOUS FACILITIES TO BE ADDED TO ITS 
PIPE LINE SYSTEM 1N SASKATCHEEAN AND MANITOBAS ESTIMATED COST: $331,000.00, ORDER NO, 
XOM—4-64, DATED THE OTH DAY OF APRIL, 1964, 


TRANS MOUNTAIN O84 PIPE LINE COMPANY, FOR CERTAIN MISCELLANEOUS FACILITIES TO BE AODEO 
TO 178 PIPE LINE SYSTEM IN ALBERTA AND BRITISH COLUMBIAZ ESTIMATED costs $897,580.00. 
ORDER NO, XOM-5-64, DATEO THE 7TH DAY OF MAY, 1964, 
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APPENDIX Hf (Contfo) 
EXEMPTICN ORDERS PURSUANT TO SECTION 49 


INTERNAT! ONAL POWER LINES 


THE SHAWINIGAN WATER AND POWER COMPANY, FOR A NEW INTERNATIONAL POWER 
ANO CONNECT THE APPLICANT®S 


CINE TU OPERATE AT 7,200 VULTS, 60 CYCLES 
SYSTEM IN THE VICINITY OF ST-JUSTECDE-DRETENNIERES, MONTMAGNY COUNTY, 


IN THE PROVINCE OF QUEBEC, WITH A COMMERCIAL CUSTOMER, OXFORD PAPER 
COMPANY OF MAINE, AS A MATTER OF BORDER CONVENIENCE, ORDER NO, XE-1-64, 
DATED THE 23RD DAY OF APRIL, 1964, 


THE SHAWINIGAN WATER AND POWER COMPANY, FOR A NEW INTERNATIONAL POWER LINE 

» AND CONNECT THE APPLICANT*S 
SYSTEM IN THE VICINITY OF Sf. CYPRIEN, OORCHESTER COUNTY, IN THE PROVINCE 
OF QUEBEC, WITH A COMMERCIAL CUSTOMER, MAINE STATE FOREST SERVICES, IN THE 
STATE OF MAINE, AS A MATTER OF BORDER CONVENIENCE, ORDER NO. XE-2-64, DATED 
THE 21ST DAY OF MAY, 1964, 


THE SHAWINIGAN WATER AND POWER COMPANY, FOR A NEW INTERNATIONAL POWER LINE TO 
PERATE AT 240/120 VOLTS, GO CYCLES, AND CONNECT THE APPLICANT®S SYSTEM IN 
THE VICINITY OF ST=THEOPAILE, BEAUCE COUNTY, IN THE PROVINCE OF QUEBEC, 

WITH A UNITEO STATES BORDER STATION IN THE STATE OF MAINE, AS A MATTER OF 
BORDER CONVENIENCE. ORDER NO, XE=3-64, DATED THE 2ND DAY OF NOVEMBER, 1964, 
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FILE NO, 7-2-8 


DOSSIER 


31 March 1966 


The Honourable Jean-Luc Pépin, P.C., 
Minister of Mines and Technical Surveys, 
Ottaw ake. 

Dear Sir: 

In accordance with the provisions 
of Section 91 of the National Energy Board 
Act, Statutes of Canada, 1959, Chapter 46, 
I have the pleasure to submit the Annual 
Report of the Board for the year ending 
31 December 1965. 

Yours faithfully, 


I.N. McKinnon, 
Chairman 
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REPORT OF THE NATIONAL ENERGY BOARD FOR THE 
YEAR ENDING 31 DECEMBER 1965 


INTRODUCTION 


This is the seventh annual report of the Board. 

During 1965, the demands made upon the Board in 
respect of its regulatory and advisory responsibilities 
under the National Energy Board Act continued to increase. 
The number of public hearings increased to 11 from ten in 
1964 and 17 certificates and licences were issued during 
1965 as a consequence of these hearings. The total MiBer 
of certificates, licences and orders issued in 1965 was 
629 which compares with 574 issued in 1964. 

The ensuing sections of this report describe the 


activities of the Board during 1965 in more detail. 
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AUTHORIZATION OF EXPORTS AND IMPORTS OF GAS 
AND EXPORTS OF ELECTRICAL POWER 

During 1965, with the approval of the Governor 
in Council, the Board issued four licences for the export 
of natural gas, two licences for the import of natural 
gas and five licences for the export of electric power and 
energy. 

The four gas export licences issued in 1965 
bring the total number of subsisting licences to 13 and 
increase the amount of natural gas authorized for export 
from a maximum of 1,385,000 Mcf per day to 1,797,000 Mcf | 
per day. 

The Board also issued, with the approval of the 
Governor in Council, five orders amending gas export 
licences and two orders amending electric power export 
licences, 

Under Section 6A and Section 16A of the Regulations 
made pursuant to Part VI of the Act, the Board issued, 
respectively, 15 orders authorizing the export of electric 
power and five orders authorizing the export of butanes by 
pipe line. The licences and orders referred to in this 
section of the report are summarized in Appendices III, IV 


and V. 
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AUTHORIZATION OF CONSTRUCTION OF PIPE LINES 
AND INTERNATIONAL POWER LINES 

The Board held public hearings during 1965 re- 
garding applications for a new gas pipe line, for additional 
gas pipe line facilities, for additional oil pipe line 
facilities and for a pipe line to transport liquid petroleum 
products. In connection with these, six Certificates of 
Public Convenience and Necessity were issued pursuant to 
Section 44 of the Act with the approval of the Governor in 
Council. A decision on one application was pending at the 
end of the year. (This application was subsequently dismissed. ) 
These Certificates and amending Orders granting variations to 
previously approved facilities or extensions of construction 
time limits are summarized in Appendix I. 

Pursuant to Section 49 of the Act, the Board is 
empowered to approve the construction of pipe lines or 
branches or extensions to pipe lines not exceeding 25 miles 
in length and to approve othes, miscellaneous pipe line 
facilities by issuing orders pee such construction 
from any or all of the provisions of Sections 25 to 29 of 
the Act. The Board issues exemption orders under Section 49 
where, in its opinion, it would not be inconsistent with the 


public interest to do so. During 1965, 28 such exemption 
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orders were issued in regard to gas and oil pipe lines. 
Details of these exemption orders may be found in Appendix 
il. 

One Certificate was issued with the approval of 
the Governor in Council for construction of a new inter- 
national power line. A previously issued Certificate was 
amended by authorizing the transfer of ownership of the 


line. Details are in Appendix I. 


MISCELLANEOUS REGULATORY ORDERS 


The Board is charged with provision for the pro-- 
tection of property and the safety of the public and pipe 
line employees in the operation of a pipe line. This relates 
particularly to crossings involving pipe lines and roads, 
sewers or other utility services. Also, a pipe line may not 
be opened for transmission of gas or oil except by order of 
the Board. Crossing orders are issued pursuant to Sections 
76 and 77 and leave-to-open orders pursuant to Section 38 of 
the Act. In 1965, the Board issued 426 crossing orders and 
39 leave-to-open orders. In further fulfilment of its 
obligation to promote the safety of operation of pipe lines, 
the Board's staff carried out numerous field inspections 
relating to the pressure testing of new gas and oil pipe 


lines, and the retesting of existing pipe lines, gas 
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compression and oil pumping facilities and other miscel- 
laneous pipe line installations. 

The Board issued 14 orders approving plans, 
profiles and books of reference for new pipe lines and 
approving exemption from submission of plans, profiles and 
books of reference for relocations of existing pipe lines. 
Two permits were issued allowing correction of plans, 
profiles and books of reference already approved and on 
deposit in respective Land Registry Offices. The Board 
also issued 16 orders approving compression and pumping 
station construction and 19 miscellaneous orders, including 
a number related to the approval of increased maximum 
operating pressures for existing oil pipe lines and to the 
sale, conveyance or lease of parts of pipe lines within the 
Board's jurisdiction. The Board amended 40 existing orders 


and 13 were rescinded. 


PIPE LINE LEAKS, BREAKS AND MALFUNCTIONS 

The following is a summary of leaks, breaks, 
malfunctions and other pipe line incidents reported to the 
Board during 1965 by companies under the jurisdiction of 


the National Energy Board Act: 
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Origin of 

Reported No. of 
Incidents Incidents 
Corrosion 9 
Defective a”, 
pipe 

Defective 14 
equipment 

Defects in 9 
field welds 

Defects due to hy 
construction 

methods 


Caused by other 2 


parties 


Miscellaneous 2k 


and unkno 


TOTAL 


wn. 


ls 
ON 


Remarks 


Seven occurred in sections of 
pipe having inadequate cathodic 
protection and/or coating. Two 
occurred in highly corrosive 
areas. 


Thirty-six small leaks resulting 
from minor defects in the longi- 
tudinal seam of pipe. One 
occurred because of defective 
pipe metal. 


These were mainly caused by blown 
gaskets, leaks in packing 
material, etc. 


All resulted from gouges and 
dents in pipe metal occurring 
during construction. 


Caused by construction machinery 
damaging pipe lines. In both 
cases, the pipe line companies 
were unaware of equipment working 
in the area until the lines were 
damaged. 


Cause of break not yet known - 
presence of water and ice is 
preventing investigation until 
Spring break-up. 


Injuries to personnel - 2 men sustained 
minor burns during two separate incidents. 
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FINANCIAL REGULATIONS 


The financial aspects of operations of pipe line 
companies under the Board's jurisdiction receive continual 
scrutiny and the Board is accumulating knowledge of the 
financial situations of these companies. Information re- 
ceived through periodical returns is supplemented by that 
received through visits to the companies! offices by the 
Board's financial examiners. 

Although no requests for public hearings on rate 
matters have been received, nor has the Board considered it 
necessary to instigate such a hearing on its own initiative, 
steps are being taken to establish the appropriate treatment, 
for rate making purposes, of some of the more controversial 
matters ordinarily at issue in a rate proceeding. These 
include the accounting treatments of depreciation and income 
taxes and it is believed that clarification at this time will 
simplify and shorten the proceedings in the event of subsequent 
rate hearings. 

Meanwhile, the rates charged by oil pipe line 
companies and the contractual arrangements for the purchase, 
sale and transportation of gas by gas pipe line companies 


remain under continual review. 
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NATIONAL OIL POLICY 


The initial objective of the National Oil Policy, 
announced in February 1961, was the attainment of certain 
target levels of production of oil including natural gas 
liquids. Production in 1960 had averaged only 544,000 b/d - 
less than 10 per cent above the 1957 level. The short-term 
production targets set in 1961 and 1963 were either attained 
or exceeded. No target was set for 1965 but production 
averaged an SAE 923,000 b/d, representing an increase 
of almost 70 per cent over the 1960 figure. 

These production increases have been achieved, as 
envisaged when the Policy was first announced, by greater 
use of Canadian oil in domestic markets west of the Ottawa 
Valley and by expansion of export sales to the U.S.A., largely 
in existing markets. Of the total 379,000 b/d gain in produc- 
tion between 1960 and 1965, 53 per cent is attributable to 
growth in export sales and 47 per cent to the expansion of 
the domestic market, 

While the initial objectives of the National Oil 
Policy have been achieved, the Policy continues in being as 
a means to ensure the continued growth and prosperity of the 
Canadian oil-producing industry. Thanks to the cooperation 
of the industry, the success of the National Oil Policy has 


so far been achieved largely without formal regulation. 
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However, due to the disruptive effect of imports of gasoline 
from Europe at distress prices during the second half of 
1964, the Government found it necessary in June 1965 to pre- 
scribe fixed values for duty purposes on imported gasoline. 
This was done to prevent the undermining of the National Oil 
Policy and after the Government had made clear to the oil 


companies its intention of upholding the Policy. 
NATIONAL POWER POLICY 


The National Power Policy which was announced on 
8 October 1963 stressed the need for taking full gay Alea 
of evolutionary changes in the power industry for the pro- 
vision of abundant electrical energy at lowest possible cost, 
for a flexible export policy which would permit the long-term 
export of large blocks of power to the United States to assist 
in the immediate development of large scale Canadian power 
projects and the strengthening of our balance of payments 
position. 

In pursuance of these aims, the Board has been co- 
operating with other agencies in the consideration of inter- 
provincial and international interconnection of electric 
power systems. 

The Board's participation in the Lower Nelson 
River and Saint John River studies and in the investigation 
of the power failure of 9 November 1965 are deseribed later 


in this report. 
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OPERATIONS RESEARCH 


The organization and development of the Operations 
Research Branch which was established in the Board in 1964 
has progressed during 1965 with the recruitment of personnel 
to key positions. During the year, operations research 
techniques were applied to a study of project evaluation and 
rating procedures; the development of a computer program to 
Simulate gas pipe lines; the development of a method and of 
a computer staged to optimize the design of a gas pipe line 
and the scheduling of pipe line expansions and additions;. 
and, in cooperation with other Government agencies, the 
design of a general framework for an activity-oriented 
regional model of the Canadian economy, where the energy 
sector to be developed by the Board will be represented by 
several activity blocks. When completed this framework will 
include models representing the activities of direct interest 
to each of the cooperating departments and agencies and will 
enable the Board to evaluate rapidly and from time to time 
the results of possible changes in the great number of 
engineering, economic or policy factors which affect the 


energy sector of the Canadian economy. 
SPECIAL STUDIES 


During 1965, the Board was involved in several 
special studies of which the principal ones are described 


hereunder. 
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Lower Nelson River Study 


A Federal-Provincial Programming Board with 
representation from Manitoba Hydro and the Department 
of Northern Affairs and National Resources has been con- 
ducting studies on the feasibility of developing large 
power sites on the Lower Nelson River in Manitoba. The 
Naticnal Energy Board was called upon, from time to time, 
during the year to analyze, appraise and advise the 
Government with regard to these studies and the policy 
decisions which were necessary to the formulation of a pro- 
gramme of federal participation in this project. | 
“Saint John River Power Development 

The Water Resources Branch of the Department 
of Northern Affairs and National Resources cooperated with 
the Province of New Brunswick, the United States Department 
of Interior and United States Army Engineers in the execution 
of a joint study on the development of power sites on the 
Upper Saint John River in Maine. Following the studies, 
negotiations were started for terms of agreement between 
Canada and the United States on the proposed development and 
the National Energy Board has been represented on the 
Canadian delegation since that time. The proposed development 
could lead to the international exchange of power and energy 
and to greater interconnection between Canadian and United 


States utilities in the area, 
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Investigation of Power Failure 

On 10 November 1965, the National Energy Board, 
with the approval of the Government, commenced an investiga- 
tion into the circumstances surrounding the massive power 
failure on 9 November involving Ontario and the eastern 
United States. Concurrently, the Board enlisted and re- 
ceived the full cooperation of the Hydro-Electric Power 
Commission of Ontario and the Federal Power Commission. 

The Federal Power Commission has given the 
National knergy Board every cooperation in its investigation. 
Representatives of the Board have been appointed to various 
investigating teams assigned to review practices on the 
power systems involved and to examine the stability condi- 
tions on them. 

The Board has been seeking to determine the com- 
plete facts of the interruption itself, the action required 
to minimize the possibility of recurrences of such incidents 
and the severity of the effects. Excellent cooperation has 
been received from all parties. At the year's end, the in- 
vestigations and studies were still in progress. The Board 
will be reporting on the matter in due course. 

Canadian Long-Term Energy Forecast 
A comprehensive forecast of all forms of energy 


supply and demand in Canada is being prepared. The forecast 
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will be by geographic regions, by type of fuel, by con- 
suming sector and, in certain industries, by end-use. 
It will cover the period to 1985. 
Results of the preliminary survey in the natural 
gas sector were used in the Board's report of July 1965 
to the Governor in Council in respect of applications by 
Alberta and Southern Gas Co. Ltd., Canadian-Montana Pipe 
Line Company and Trans-Canada Pipe Lines Limited seeking 
gas export licences. 
Oil _ and Gas Reserves 
Pursuant to its obligations under Part II of the 
Act to review matters relating to energy and pursuant to 
its responsibilities under Part VI of the Act relating to 
exports and imports of gas, the Board has maintained up-to- 
date estimates of reserves and producibility for crude oil, 
natural gas and natural gas liquids. This work has been 
supported by liaison with interested provincial agencies 


and trade associations and by staff field trips. 


LIAISON 
The Board continued its cooperation in the work 
of the Canadian Standards Association Sectional Committee 
to establish two Canadian Standards for the design, con- 
struction and operation of oil and gas pipe lines, respec- 


tively. The draft standard for oil pipe lines has twice 
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been ballotted by the Specification Committee and, as a 
result of these ballots, amendments have been proposed 
which will require further discussion and ballots prior 
to submission of the draft standard to the Technical 
Committee of the Canadian Standards Association. The 
draft standard for gas pipe lines has undergone one ballot 
which indicated that further discussions and ballotting would 
be necessary. 

The Board also is represented on the Canadian 
Standards Association Committee which is revising Part III 
of the Canadian Electrical Code dealing with the construction 
of electrical transmission lines and other electrical 
facilities outside buildings. 

In conjunction with the Emergency Supply Planning 
Branch of the Department of Defence Production and a number 
of energy industry advisory committees, the Board is con- 
tinuing its emergency planning work in the energy field. 
In addition, the Board actively participates in the work of 
NATO, more particularly with the Petroleum Planning Committee 


of the NATO Wartime Oil Organization. 


The Board also maintains liaison in behalf of 
Canada with the Organization for Economic Co-operation and 


Development, in regard to energy matters. 
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ESTIMATES , ESTABLISHMENT AND PERSONNEL 


The Board's appropriation for 1965-66 was 
$954,000 of which $767,000 was for salaries and $187,000 
for all other expenses. The establishment of the Board 
on 1 April 1965 was 95 including the five Board Members 
and Secretary. An additional five positions were author- 
ized during the year bringing the total to 100. The 


number on strength at 31 December 1965 was 87. 
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APPENDIX If 
EXEMPTION ORDERS PURSUANT TO SECTION 49 


CLASS "B* CONSTRUCTION 


GAS PIPE LINES 


1) 


2) 


3) 


4) 


5) 


PETROLEUM TRANSMISSION COMPANY, FOR TWO NEW PUMPING STATIONS AND AN ADDITION TO 
AN EXISTING PUMPING STATION, IN SASKATCHEWAN AND MANITOBAS ESTIMATED COST: 
$330,000.00. ORDER NO, XG-1-65, DATED THE 16TH DAY OF JULY, 1965, 


TRANS=CANADA PIPE LINES LINITED, FOR APPROXIMATELY 2040=FEET OF 2=1NCH DIAMETER 
"CONNECTING LINE’ AND METER STATION, IN MANITOBA$ ESTIMATED cost: $15,000.00 
ORDER NO. XG=2-65, DATED THE OTH DAY OF SEPTEMBER, 1965, 


TRANS=CANADA PIPE LINES LIMITED, FOR APPROXIMATELY S850=FEET OF 4=INCH DIAMETER 
"CONNECTING LINE’ ANO METER STATION IN ONTARIO$3 ESTIMATED cost: $35,000,00 
OROER NO. XG=3=65, DATED THE 23RD DAY OF SEPTEMBER, 1965. 


PACIFIC PETROLEUMS LTDO., FOR A COMPRESSOR STATION AND WORKS CONNECTED THEREWITH 
IN BRITISH COLUMBIA$ ESTIMATED COsTs $381,500.00, ORDER NO, XG=-4=65, DATED THE 
30TH DAY OF SEPTEMBER, 1965, 


TRANS=CANADA PIPE LINES LIMITED FOR APPROXIMATELY 1 MILE OF 2=@INCH DIAMETER 
"TEMPORARY LINE’ OF PIPE IN MANITOBAZ ESTIMATED cost $15,000.00, ORrodER NO, 
XG-5-65, DATED THE 7TH DAY OF OCTOBER, 1965, 


HAMPION PIPELINE CORPORATION LIMITED, FOR AN EXTENSION OF APPROXIMATELY 1500—FEET 

TO BE AODED TO THE PIPE LINE APPROVED BY CERTIFICATE NO, G0-25) NEAR ROUYN, 
QUEBEC$ ESTIMATED cost $10,000.00, OrbER NO, XG-6—-65, DATED THE 18TH DAY OF 
NOVEMBER, 1965, 


MURPHY O1L COMPANY LTDey FOR APPROXIMATELY 2500=—FEEY OF 3,5—1NCH OLAMETER LINE 
OF PIPE IN ALBERTAS ESTIMATED cost: $5,000.00, ORDER NO, XG—7-65, DATED THE 
23RD DAY OF DECEMBER, 1965, 


OTL PLPE. LINES 


1) 


2) 


ORDER NO. X0“1-65, DATED THE T4TH DAY OF JANUARY, 1965. RESCINDED By ORDER 
NO, RO=XO0—3+65, DATED THE 1ST DAY OF MaRCH, 1965, 


TRANS MOUNTAIN Ott PIFE LINE COMPANY, FOR ADDITIONAL METERING EQUIPMENT FOR 
CONNECTING FEEDER LINES AT A PUNPING STATION IN ALBERTAZ ESTIMATED COST: 
$160,000.00, ORDER NO, X0—2=65, DATED THE 15T DAY OF MARCH, 1965, 


MONTREAL PiFE LINE COMPANY, FOR AN ORDER EXEMPTING A PROPOSED PORTION OF PIPE 
LINE FROM THE PROVISIONS OF PARAGRAPHS (B) AND (C} OF SECTION 27 OF THE ACTS 
OROER NO. X0~3+65, DATED THE 22ND DAY OF APRIL, 1965, 


WESTSPUR PIPE LINE COMPANY, FOR AN 80,000 BARREL OIL STORAGE TANK IN SASKATCHEWANS 
ESTIMATED COST; 190,000.00, ORDER NO. X0-4—65, DATED THE 22ND DAY OF JULY, 1965, 


WESTSPUR Plee LINE COMPANY, FOR AN ADDITIONAL 1500 HORSEPOWER PUMPING UNIT IN 
SASKATCHEWAN $ ESTIMATEO COST: $65,000.00, ORDER NO, X0-5—65, DATED THE 9TH 
DAY OF SEPTEMBER, 1955, 
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APPENDIX tt (Cont'o) 


EXEMPTION ORDERS PURSUANT TO SECTION 49 
CLASS "B" CONSTRUCTION 


OIL PIPE LINES 


6) WESTSPUR PIPE LINE COMPANY, FOR AN ADOITIONAL 900 HORSEPOWER PUMPING UNIT 
IN SASKATCHEWAN; ESTIMATED COST: $55,000,003; ORDER NO, X0-6=65, DATEN THE 
OTH DAY OF SEPTEMBER, 1965, 


7) TRANS MOUNTAIN OIC PIPE LINE COMPANY, FOR APPROXIMATELY 4,7 MILES OF 3 1/2 
INCH DIAMETER LINE OF PIPE, INCLUDING PUMPING AND METERING FACILITIES 1 
ALBERTA$ EXTIMATED COST: $147,000.00; ORDER NO, X0=-7-65, DATED THE 7TH DAY 
OF OcTOBER, 1965. 


8) TRANS MOUNTAIN OtU PIPE LINE COMPANY, FOR CERTAIN TERMINAL FACILITIES FOR 
HANOLING, STORING AND SHIPPING LIQUID PETROLEUM GASES, IN BRITISH COLUMBIA$ 
ESTIMATED COST $3,000,000.00; ORDER NO, X0~3=-65, DATEO THE 9TH DAY OF 
DeceMBER, 1965, 


9) INTERPROVINCIAL PIPE LINE COMPANY, FOR AN ADDITIONAL 2500 HORSEPOWER PUMPING 
UNIT IN MANITOBA$ ESTIMATEO COST: $175,000.00; ORDER NO, X0=-9=65, DATED THE 
OTH DAY OF DECEMBER, 1955, 


10) MURPHY OIL COMPANY LT0., FOR APPROXIMATELY 2500—FEET OF 3,5—INCH DIAMETER 
LINE OF PIPE IN ALBERTA$ ESTIMATED COST: $6200.00; ORDER NO, X0=10-55, 
DATED THE 23RD DAY OF DECEMBER, 1965, 
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APPENDIX th (Cont'p) 
EXEMPTION ORDERS PURSUANT TO SECTION 49 
CLASS "C® CONSTRUCTION 
GAS PIPE LINES 


1) NIAGARA GAS TRANSMISSION LIMITED, FOR CERTAIN MISCELLANEOUS FACILITIES TO 
BE AODED TO ITS EXISTING PIPE LINE SYSTEM IN ONTARIOS ESTIMATED COST: 
$5,500,003; ORDER NO. XGM=1—65, DATED THE 25TH DAY OF MARCH, 1965, 


2) ALBERTA NATURAL GAS COMPANY, FOR CERTAIN MISCELLANEOUS FACILITIES TO BE 
ADDED TO ITS EXISTING PIPE LINE SYSTEM IN BRITISH COLUMBIA$ ESTIMATED CO6T: 
$95,620,00. ORDER NO. XGM—-2-65, DATED THE 22ND DAY OF APRIL, 1965, 


3) TRANS=CANADA PIPE LINES LIMITEO, FOR CERTAIN MISCELLANEOUS FACILITIES TO BE 
ADDED TO 1TS EXISTING PIPE LINE SYSTEM IN ALBERTA, SASKATCHEWAN, MANITOBA, 
ONTARIO AND QUEBEC; ESTIMATED COST: $5,770,103,003; ORDER NO, XGM-3—65, DATED 
THE 22ND DAY OF APRIL, 1965, 


4) WESTCOAST TRANSMISSION COMPANY LIMITED, FOR CERTAIN MISCELLANEOUS FACILITIES 
TO BE ADDED TO ITS EXISTING PIPE LINE SYSTEM IN BRITISH COLUMBIA$ ESTIMATED 
cost: $292,727.00; ORDER NO. XGM~4—65, OATED THE 6TH DAY OF MAY, 1965, 


5) PETROLEUM TRANSMISSION COMPANY, FOR CERTAIN MISCELLANEOUS FACILITIES TO BE 
ADDED TO ITS EXISTING PIPE LINE SYSTEM IN ALBERTA, SASKATCHEWAN AND MAN! TOBA$ 
ESTIMATED COST $11,200.00, ORDER NO, XGM-5-65, DATED THE 30TH DAY OF JULY, 1965, 


6) WESTCOAST TRANSMISSION COMPANY LIMITED, FOR 3 NEW METER STATIONS TO BE ADDED 
TO {TS EXISTING PIPE LINE SYSTEM (ADDITICNAL TO FACILITIES APPROVED BY 
XGV=4-65 ABOVE) IN BRITISH COLUMBIA; ESTIMATED Cost: $75,900.00; ORDER No. 
XGM—6—65, DATEO THE GOTH DAY OF AUGUST, 1965, 


QtL PIPE LINES 


1) TRANS MOUNTAIN OIL PIPE LINE COMPANY, FOR CERTAIN MISCELLANEOUS FACILITIES TO 
BE ADDED TO ITS EXISTING PIPE LINE SYSTEM IN ALBERTA AND BRITISH COLUMBIA3 
ESTIMATED COST: $610,445.00: ORDER NO, XOM—1-65, DATED THE T4TH DAY OF 
JANUARY, 1965, 


2) WESTSPUR PIPE LINE COMPANY, FOR CERTAIN MISCELLANEOUS FACILITIES TO BE ADDED 
TO ITS EXISTING PIPE LINE SYSTEM IN SASKATCHEWAN ANO MANITCBA$ ESTIMATED COST: 
$232,000.00; ORDER NO XOM=2-65, DATED THE T1TH DAY OF MARCH, 19656 


3) INTERPROVINCIAL PIPE LINE COMPANY, FOR CERTAIN MISCELLANEOUS FACILITIES TO BE 
ADDED TO ITS EXISTING PIPE LINE SYSTEM IN ALBERTA, SASKATCHEWAN, MANITOBA AND 
ONTARIO; ESTIMATED COST: $746,900,00: ORDER No, XON—3~65, DATEO THE 25TH DAY 
OF MARCH, 1965, 


4) MONTREAL Piee LINE COMPANY LIMITED, FOR CERTAIN MISCELLANEOUS FACILITIES TO BE 
ADDED TO {TS EXISTING PL{PE LINE SYSTEM IN QUEBECS ESTIMATED COST: $46,300,003 
ORDER NO. XOM-4—65, OATED THE 22ND DAY OF APRIL, 1965, 


5) TRANS=NORTHERN PiPE LINE COMPANY, FOR CERTAIN MISCELLANEOUS FACILITIES TO BE 
ADDED TO {TS EXISTING PIPE LINE 6YSTEM IN ONTARIO AND QUEBECS ESTIMATED COST? 
$190,000.00; ORDER NO. XON=S=65, DATED THE 22ND DAY OF APRIL, 1965, 
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FILE NO. 7-2-8 


DOSSIER 


31 March 1967. 


The Honourable Jean-Luc Pépin, P.C., 
Minister of Energy, Mines and Resources, 
Ottawa. 
Dear Sir: 

In accordance with the provisions of 
Section 91 of the National Energy Board Act, 
Statutes of Canada, 1959, Chapter 46, I have 
the pleasure to submit the Annual Report of 


the Board for the year ending 31 December 1966. 
Yours faithfully, 


I.N. McKinnon, 
Chairman. 
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REPORT OF THE NATIONAL ENERGY BOARD FOR THE 
YEAR ENDING 31 DECEMBER 1966 


INTRODUCTION 


This is the eighth annual report of the Board. 
Continued growth and development in the energy 
sector of the economy were reflected in increased activity 
by the Board in respect of its regulatory and advisory 
responsibilities under the National Energy Board Act. 
Six public hearings were held during 1966. 
Six certificates and licences were issued during 1966 as 
a consequence of hearings held in 1965 and 1966. The 
total number of certificates, licences and orders issued 
in 1966 was 769 which compares with 629 issued in 1965. 
The ensuing sections of this report describe 


the activities of the Board during 1966 in more detail. 
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AUTHORIZATION OF EXPORTS AND IMPORTS OF GAS 
AND EXPORTS OF ELECTRICAL POWER 

During 1966, with the approval of the Governor 
in Council, the Board issued three licences for the export 
of natural gas, two licences for the import of natural 
gas, and two licences for the export of electric power 
and energy. 

There were 16 subsisting licences for the export 
of gas as of 31 December 1966. Three of these licences, 
issued to Trans-Canada Pipe Lines Limited, are conditional 
on the approval of the "Great Lakes Project" by the Federal 
Power Commission of the United States of America. One 
of them authorizes export of gas at Emerson, Manitoba, which 
gas must be re-imported at Sault Ste. Marie and Sarnia, 
Ontario, to serve the Eastern Canadian market. The amount 
of gas authorized for export under the other 15 licences 
is some 1,884,000 Mcf per day. These licences are listed 
in Appendix VII. 

The Board also issued, with the approval of the 
Governor in Council, seven orders amending gas export 
licences and eight orders amending electric power export 
licences. Three of these orders amended licences issued 
to Trans-Canada Pipe Lines Limited in respect of the "Great 


Lakes Project" by adding a condition respecting an agreement 
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wherein Trans-Canada undertook to preserve the status 
of its line through Northern Ontario as the main line 
for delivery of Western Canadian gas atest orn Canada. 
Two licences held by Alberta and Southern Gas Company Limited 
were amended to permit the company to increase the rate 
of export of gas in order that earlier shortfalls in 
volume exported, as compared with volume licensed for 
export, might be made good. 

Licence GL~18, issued in 1965 to Trans-Canada 
Pipe Lines Limited for the export of gas at Emerson, 
Manitoba, was amended to reduce the authorized exports to 
conform with the volumes actually requested by Midwestern 
Gas Transmission Company under their option agreement 
with Trans-Canada Pipe Lines Limited. This licence was 
further amended to permit the export of certain interruptible 
volumes to 31 October 1967 pending a decision by the Federal 
Power Commission respecting the "Great Lakes Project", upon 
which depends the commencement of the firm exports which 
are the primary subject of the licence. 

Four orders were issued under Section 16A of the 
National Energy Board Part VI Regulations for the export of 
butanes by oil pipe Jines. These orders replaced existing 


orders which were to expire during 1966. 
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Three orders amending gas import licences were 
issued by the Board with the approval of the Governor in 
Council. Two of the orders amended a licence held by 
Trans-Canada Pipe Lines Limited by removing the restriction 
on maximum daily quantity and by increasing the total 
volumes to be imported. 

Under Section 6B of the Part VI Regulations, 
two orders were issued which permit the import of a 
maximum volume of one million cubic feet per day of gas. 
These imports serve two small communities in Southern 
Alberta. 

One emergency order was issued under Section 17 
of Part VI Regulations to allow Union Gas Company of 
Canada Limited to import gas at Ojibway, Ontario, ona 
temporary basis. 

Under Section 6A of the Part VI Regulations, the 
Board issued 15 orders authorizing the export of electric 
power and one order amending a previous export order. 

The licences and orders referred to in this 
section of the report are summarized in Appendices ITI, 


IV and V. 
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AUTHORIZATION OF CONSTRUCTION OF PIPE LINES AND INTERNATIONAL 
POWER LINES __ 


Ne at ee ee a rr i ng ne Se re ne te ae Te a eI 


The Board held six public hearings during 1966 on 
applicationsfor additional eas pipe line facilities. Three 
Certificates of Public Convenience and Necessity were, 
pursuant to Section 44 of the Act, issued with the approval 
of the Governor in Council. These Certificates have been 
summarized in Appendix I. One application was dismissed. 
As of 31 December 1966, three of the applications had not 
been decided. 

Under Section 49 of the Act, the Board is 
empowered to approve the construction of pipe lines or 
branches or extensions to pipe lines not exceeding 25 miles 
in length and to approve other miscellaneous pipe line 
facilities by issuing orders exempting such construction 
from any or all of the provisions of Sections 25 to 29 of 
the Act. The Board issues exemption orders under Section 
L9 where, in its opinion, it would not be inconsistent 
with the public interest to do so. During 1966, 32 such 
exemption orders were issued in regard to gas and oil 
pipe lines. Details of these exemption orders may be 
found in Appendix II. 

No applications were received during the year for 


the construction of international power lines. 
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MISCELLANEOUS REGULATORY ORDERS 


The Board is charged with making provisions 
for the protection of property and the safety of the 
public and pipe line employees in the operation of a 
pipe line. The responsibilities relate particularly to 
crossings involving pipe lines, highways and roads, 
railways, sewers or other utility services. Also, a 
pipe line may not be opened for transmission of gas or oil 
except by order of the Board, issued only upon the Board 
being satisfied that the pipe line may safely be opened 
for transmission. Crossing orders are issued pursuant to 
Sections 76 and 77 and leave-to-open orders pursuant to 
Section 38 of the Act. In 1966 the Board issued 474 crossing 
orders and 47 leave-to-open orders. In further fulfilment 
of its obligation to promote the safety of operation of 
bipe lines, tne Board) a star? carried out numerous field 
inspections relating to the pressure testing of new gas 
and oil pipe lines, retesting of existing pipe lines, 
internal sandblasting of portions of a pipe line to effect 
a decrease in frictional resisténce, and testing of gas 
compression and oil pumping facilities and other miscellaneous 
pipe line installations. 

The Board issued 9 orders approving plans, profiles 


and books of reference for new pipe lines and approving 
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exemption from submission of plans, profiles and books 
of reference for relocations of existing pipe lines. 
Two permits were issued allowing correction of plans, 
profiles and books of reference already approved and 
on deposit in respective Land Registry Offices. 

The Board also issued 34 miscellaneous orders, 
including a number related to the approval of increased 
maximum operating pressures for existing oil pipe lines 
and to the approval of sale, conveyance or lease of parts 
of pipe lines within the Board's jurisdiction. The Board 
amended 80 existing orders and 5 were rescinded. 

Four orders issued during the year were 
associated with the export of electric power. One of 
these was an emergency order issued to Cominco Limited 
to enable it to assist in emergency energy supply to the 
British Columbia Lower Mainland system through export, 
transmission via United States power systems and re-import 
into British Columbia. The other three miscellaneous 


orders dealt with minor details of existing licences. 
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PIPE LINE LEAKS, BREAKS AND MALFUNCTIONS 


The following is a summary of leaks, breaks, 
malfunctions and other pipe line incidents reported to 
the Board during 1966 by companies under the jurisdiction 


of the National Energy Board Act: 


Origin of 

Reported No. of 

Incidents Incidents Remarks 

Corrosion i Five were caused by external 
sources, while two were caused 
by corrosion, ofthe interior 
surface of the pipe. 

Defective Lg There were small leaks resulting 

Pipe from minor defects in the 
longitudinal seam of pipe. 

Defective ne These were mainly caused by 

Bquipment engine, compressor and pump 
failures, including faulty 
packing material, damaged 
bearings, cracked turbine 
blading, defective lubrication, 
etc. 

Defects in Circum- L, - Crack in weld. 

ferential Field 

Welds 

Defects resulting nf Caused by rock in backfill 

from Construction material. 

Methods 

Caused by Other it Blasting operations in the 

Parties VION Gy Of pee. Lane col pape 
caused a heavy rock to land on 
and damage the line of pipe. 

TOTAL 


Is 


No injuries to personS occurred. 
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FINANCIAL REGULATION 


During the year 1966 the Board continued to 
maintain surveillance over the financial affairs of 
pipe line companies under its jurisdiction. Field 
examinations have fallen behind projected levels because 
of a shortage of staff, attributable in part to unfilled 
vacancies and in part to preoccupation of available 
personnel with higher priority work. However, new 
reporting procedures designed to make the most effective 
use of available personnel are currently being developed 
and introduced. Plans are in the development stage for 
additional use of the computer facilities available to 
the Board to improve and facilitate the work of the 
Financial Branch. | 

New procedures which were initiated during 1966 
include a revision of the Board's Uniform Classification 
of Accounts for Oil Pipe Line Companies. Arrangements 
have been made between the Board and the various oil pipe 
line companies concerned whereby the revised Classification 
of Accounts became operative on l January, 1967, pending 
approval of the Governor in Council. 

No requests for public hearings on rate matters 
were received during the year, nor were any hearings 
initiated by the Board on such matters. A hearing which 


the Board had intended to hold in the course of the year, 
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on the subject of the proper accounting treatment of 

income tax for rate-making purposes, had to be post- 

poned sine die because of the pressure of work on 
applications for certificates and licences. However, 
progress in staffing the Rates Division made it possible to 
initiate certain studies necessary for the development of 
rate regulatory procedures. In addition to a general 
surveillance of rates, tolls and tariffs carried out by 
examination of reports submitted by pipe line companies under 
the Board's jurisdiction, more detailed analytical techniques 


are under development. 


AMENDMENTS TO REGULATIONS 

Four amendments were made to the National Energy 
Board Part VI Regulations in 1966. 

Section 6A was amended to increase the quantities 
of electrical power and energy that the Board may authorize 
by order to be exported. The limits are now 4,000 kilowatts 
and 20,000,000 kilowatthours for a term not exceeding three 
years, having previously been 1,000 kilowatts and 5,000,000 
kilowatthours for a term not exceeding one year. 

A new Section 6B was added to allow the Board to 
dispense, by order, of applications for the exportation and 
importation of small quantities of gas where it does not 


appear to the Board that the public interest requires the 
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holding of a public hearing and where the scale of the 
Proconed transaction does not justify the time and expense 
involved in the public hearing procedure. This section 
provides that the Board may, by order and with the approval 
of the Governor in Council, authorize the exportation 
or importation of not more than one million cubic feet of 
gas per day for a term not exceeding twenty years. 

Section 15 was amended to provide revised 
procedures for the submission of information to the 
Board in respect of gas imports and exports. 

Section 19 was added to the Part VI Regulations 
to empower the Board to authorize the exportation of 
power under emergency conditions in such amounts and for 


such periods of time as the Board considers necessary. 
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ADVISORY FUNCTIONS , 
SPECIAL STUDIES AND LIAISON 

Pursuant to its obligations under Part II of 
the Act to perform advisory functions relating to energy 
and sources of energy within and outside Canada, the 
Board has carried out a number of special studies and has 
maintained liaison with other responsible authorities. 
some of these activities are summarized herein. 

National Oil Policy 

The oil industry had another good year in 1966. 
Production of crude oil and natural gas liquids reached 
a record level of some 1,012,000 barrels daily, representing 
an increase of about 90,000 barrels daily over 1965. While 
both domestic and export markets contributed to this 
growth, demand for Canadian oil in the United States was 
Pactacularly buoyant. In addition, the final, ‘ocuarter of 
1966 saw the beginning of large-scale shipments of propane 
to Japan. 

While the industry's performance during 1966 was 
satisfactory, two particular problem areas assumed greater 
importance in the Board's continuing appraisal of progress 
under the National Oil Policy. The first of these relates 
to the fact that while the growth of Canadian oil production 


has been impressive (the 1966 level was approximately double 
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that of the late 1950's), Canada's petroleum resource 
base has been expanding even more rapidly. This develop- 
ment poses an urgent need for further expansion of markets 
for Canadian oil. The other problem concerns investment 
in refinery capacity in Ontario west of the Ottawa Valley 
which has recently been inadequate in relation to market 
requirements. This fact, together with the persistence of 
low prices and easy supply conditions on the world oil 
market, has resulted in continuing pressure to use foreign- 
origin products west of the Ottawa Valley. 

Both problems received intensive study by the 
Board during 1966. Very close contact was maintained with 
industry and other governments. Results may be apparent 
in 20O74 ends Later. sreans, 
Canadian Long-Term Energy Forecast 

Development of the Canadian Long-Term Inergy 
Forecast continued throughout the year and the material 
was grouped, for purposes of preliminary discussion, into 
regional sectors. The first section of the staff paper 
dealing with the Atlantic Provinces forecast, together 
with consolidated historical series covering fuels and 
electricity, was cea eee meee among interested parties for 
preliminary comment and criticism before finalization of 
the staff report. Further sections of the study are 


expected to become available commencing early in 1967. 
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Oil and Gas Reserves 

The Board has maintained up-to-date estimates of 
reserves and producibility for crude oil, natural gas and 
natural gas liquids. This work has included liaison with 
interested provincial agencies and trade associations, and 


staff field trips. 


Coal | 

The Board took an active part in the study of 
the coal industry in Nova Scotia, which was carried out 
by a consultant, Dr. J.R. Donald. The Board's contribution 
to this work, which was the basis of the Government 
decision on the Cape Breton coal industry, was largely in 
an advisory capacity, but a sub-study was carried out by 
the Board and a report was made to Dr. Donald entitled, 
"Eeonomics of a Minehead Coal-~fired Thermal Generating 
Plant in the Vicinity of Sydney, N.S.". This report 
included a forecast of fuel consumption for Nova Scotia 


and New Brusnwick utilities. 


Electric Power 

A number of studies were continued or started during 
the year in the field of electric power. 

Subsequent to the power failure of 9 November, 1965 
which affected power utilities in Ontario and the North- 


eastern United States, the Board was directed by the 
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Government to analyze the causes of the failure and to 
formulate recommendations to avoid a recurrence. The 
detailed work associated with that study continued through 
the year and involved considerable liaison with committees 
established to investigate the matter, particularly those 
organized by the United States Federal Power Commission. 
The Board acknowledges the co-operation received from 
the Federal Power Commission and Ontario Hydro, the one 
Canadian utility involved in the incident. Two reports 
are now in the course of completion. One will be a 
technical examination of power equipment and system 
performances during the blackout; this information should 
be of assistance to all Canadian power utilities in their 
efforts to improve the dependability of their power supplies. 
The other report will be addressed to the government and 
will include recommendations on a number of aspects 
affecting security of supply to customers of Canadian 
electric power utilities. 

During the year, the Government of Canada 
announced that badeeun assistance would be provided to 
the Government of Manitoba in the development of the Lower 
Nelson River. The Board took part in studies related to 
the decision. Following the Government announcement that 


Atomic Energy of Canada Limited would be the Federal 
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agency responsible for the construction of the Nelson 
River transmission system, the Board participated in 
engineering and economic studies, carried out with the 
assistance of consultants, which led to the decision 
to use high voltage, direct current for this trans- 
mission system. 

The Board continued its representation on the 
team of experts involved in studying and negotiating with 
the United States authorities the possible development 
of the upper reaches of the Saint John River in the State 
of Maine. 

The interconnection of electric poten systems 
in Canada, as referred to in the National Power Policy, 
is being studied by the Federal-Provincial Working Committee 
on Long Distance Transmission on which the Board is 
represented. This committee received during the year an 
Interim Report from a consultant hired to investigate the 
economic feasibility of a national network. Although the 
consultant had not submitted a final report by year end, 
the Board is studying in more detail some of the more 
important aspects of the consultant's work. 

The Atlantic Development Board is involved in 
a number of additions to electric power systems in the 


Atlantic Provinces region, and the National Energy Board 
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was invited on occasion to give advice to the Atlantic 
Development Board staff. Such instances, during 1966, 
included work associated with the decision to install a 
150,000 Kw thermal-electric generating unit at the 

Trenton Plant of the Nova Scotia Power Commission, and 

work assoztiated with the installation of power cables on 

the Prince Edward Island-Mainland Causeway to provide system 
interconnection between the P.E.1. power system and the 


Maritime Power Pool. 


Liaison _ 

The Board continued to co-operate in the work of 
the Canadian Standards Association which is engaged in the 
preparation of standard codes for the design, construction 
and operation of oil and gas pipe lines. The final draft 
standard for oil pipe lines has been accepted by the 
Specifications Committee and uhe Sectional Committee and 
has been forwarded to the Technical Council of the Canadian 
ovandards Association tor approval: The first drart of 
the code for gas pipe lines is being re-drafted following 
a number of meetings with the Sub-Committees concerned of 
the Specifications Committee of the Canadian Standards 
Association. The re-draft is expected to be ready for 


the Specifications Committee decision early in 1967. 
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The Board also continued to participate in 
Committee work of the Canadian Standards Association 
relating to revisions to Part III to the Canadian 
Electrical Code (Outside Wiring). 

The Board held discussions with the National 
Harbours Board and the Board of Transport Commissioners 
in respect of the design of specialized pipe line facil- 
ities to be installed for use on docks and at railroads 
in connection with the handling of liquid propane gases 
for export at Vancouver. 

Work commenced on the preparation of two oil 
and gas pipe line maps of Canada. This is a combined 
project in association with the Department of Energy, 
Mines and Resources and the Dominion Bureau of Statistics. 

The Board has co-operated during the year with 
other departments of Government in the updating of 
electric power transmission maps. 

The Board actively participated in the committee 
work of the Canadian Electrical Association and the 
Canadian Nuclear Association in order to foster liaison 
between the Government and these national associations. 


In conjunction with the Emergency Supply Planning 


Group of the Department of Defence Production and a number 


of industry advisory committees, the Board is continuing 
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its emergency planning work in the energy field. In 
addition, the Board actively participates in the work 
of NATO, more particularly with the Petroleum Planning 
Committee of the NATO Wartime Oil Organization. 

The Board maintains liaison on behalf of 
Canada with the Organization for Economic Co-operation 
and Development in regard to energy matters. In 1966, 
the Energy Committee of that body published a report en- 
titled "Energy Policy - Problems and Objectives" designed 
to contribute to an improved appreciation of the problems 
of energy policy. The Board contributed to this study 
and, among other things, ensured that its references to 
Canada were pertinent and accurate. 

In the field of data processing liaison, the 
National Energy Board is represented on the Advisory 
Committee of the Central Data Processing Service Bureau 
and its Bureau Userst Group which advises the Bureau 
on matters of policy related to data processing and 
Bureau operations. 

A Committee representing the Economic Council, 
the Bank of Canada, the Department of Finance and the 
Hebions) Energy Board was formed in 1966 to implement a 
pilot data bank project initiated by the Economic Council. 
The purpose of this project was to test on a trial basis, 


data storage retrieval and analysis systems for economic 
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time series developed by the Economic Council. The 
Committee has now turned over the responsibility for 
maintaining and expanding the pilot data bank to the 


Dominion Bureau of Statistics. 


OPERATIONS RESEARCH 
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Work progressed throughout the year on the 
investigation and development of computer applications 
in the study of electric power systems. The emphasis 
was placed on programs which will enable the Board to 
study, in broad terms, electric power resource develop- 
ment and use, electric power transmission and power 
system interconnection. Standard programs were adapted 
and employed but work was also done to develop special 
programs for particular aspects of the Board's work where 
such were not available elsewhere. For instance, a 
program was developed to study the probabilities of 
outages of generators in a power system. This program 
is used to assess the reliability of existing or projected 
power generation systems. 
INDATA 

The computer program (software) for the first 


phase of a generalized input system (INDATA) was developed 
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for computer studies at the Board in order to permit a 
systems approach to information requirements at the National 
Energy Board and to facilitate the programming work involved 
on the input phase of computer programming. This system 
is now operational. | 
SARGE 

SARGE, or a System for Automatic Report Generation, 
was developed at the National Energy Board to facilitate 
the design and implementation of output in computer appli- 
cations. This program was developed as a joint project by 
the Economic Council of Canada and the National Energy Board. 
investment Model for Gas Transmission Systems 

An investment model for the optimal design of gas 
transmission systems and the expansion of such systems was 
developed at the Board using a dynamic programming method. 
This model computes a detailed schedule of facilities, i.e: 
compressor units, compressor stations and loops, in order 
to meet the forecasted gas demand at the minimum cumulative 
present-worth cost of transportation. This model is now 
operational on an IBM 360 Mod 65 computer. 
Energy Model 

A project for an energy-oriented model of the 


Canadian economy was initiated, starting with a pilot 


model of Ontario. A preliminary model of electricity 
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demand in Ontario was developed and development work 
was carried out on a model to plan electricity 
generation capacity. Concurrent with this research 

and development work on the pilot model for Ontario, 
preliminary work has started on an exploration model of 


the oil and gas industry in Western Canada. 


DATABANK 

A system for storage, retrieval, manipulation 
and statistical analysis of economic time series known 
as the DATABANK was adopted and used to store and 
analyze economic data relevant to electricity demand 
in the Province of Ontario. ee eee of this 
econometric research is to develop a pilot model of 
Uhesenerey sector of.,Ontario which, is, jin turn, part 
of a large project to develop a regional energy- 


oriented model of the Canadian economy. 


Computer Terminal 


In order to satisfy increasing requirements for 
computer time and computer availability, the Board has 
ordered a Univac DCT 2000 computer terminal for delivery 
in .mid-1967...This terminal is scheduled to be linked to 
the large computer installation at the Central Data 


Processing Service Bureau in Ottawa and to other large 
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Ponewerne centres in Canada. This is expected to 
reduce considerably the turn-around time presently 
experienced in the Board's computer work which will, 
in turn, increase the efficiency and progress of the 


Board's work in operations research. 


ADMINISTRATION 


The Board's functions were carried out, 
during the year, with an establishment of 121 positions 
including the five Board Members and Secretary. This 
was augmented by six positions to 127 during the course 
of the fiscal period 1966-67. Appropriations were 
provided in an amount of $1,133,000 of which $930,000 
was for salaries and $203,000 for all other expenses. 
Apart from normal administrative routines, 
special attention was given to the recruitment of staff 
in professional positions which have been particularly 
difficult to fill. A combination of attendance at French 
language training programs by a number of the staff members, 
together with added emphasis on the recruitment of 
bilingual personnel, has raised the language proficiency 


Teyel of ttheystaff: 


“ng to “apomgorq 1 bs. 


: $370 bo brsss stow wots shud @ tbhsod ott 
rik $tao oq ‘tse to Soemde tfdssée ae’ dite TREY 8 one igh 
ainT erasers e bas eredmel prbot’ éve tt ent ‘gatbolodt 
ag ityas eile yet hy ub VSL od ariot vaso Wie vd bosoms aw 
e1sw enotsaln rqoraga” .Vo~ sder botveq Lfaoett otis” 
000, Sf oe do kite to 000 ,f&L £2 20 onsoms ns at babivok 
y pet nema tanto [Ls ‘tot 000, £O8¢ bas e otisiae’ 702 eaw 
a CS coal evisetsdetntubs Ceurtom mort visah ) 


vixelvoitisg meed even dat Eciw enoliteog Laioeastona 
> 2° done? as gsonshnedis: to notdanbdinos A ELEY oF ‘thos 


i ye tedmei ‘Viste end to “edit - vd rime tg074, prinans sein 


‘10 Ine mae Eas" ‘97 


Poh 
i] 


vote ip ftotg sqoun 


0€-99 996 | 996i CIYUVINO ONY NYMSHOLYNSVS NI 
*4130 82 HOSYW I S3ILIT!Ov4 NOISS3udWOD TWNOILIGGY (9) 
G39N3SNN0D 


NVMBHOLVASVS OL OLNVINO Wous 
SAILIT!OV4 NOISS3uUdWOD JO NOILVOON3Y (Gc) 


OLWVINO NI 
NO'LVLS YOSS3udWOD TWNOILIGay NY (+) 


¥VGOLINV] NI SNIW 3Sc3d YBL3BHVIC 
HOKI=$9€ 40 SBTIWeZ ATBLVHIXOdddy (€) 


VEOLINV)) GNY NYMBHOLVHSVS NI 
3NI7 3did GO HONi=ve 40 SSTiW CEE (2) 


90°000*EvO*vE $ O1NVLINO N?I 3SNI7 
3did GO HONI-QG/*OL JO S3TIN C9 (1) 


a 


NOILONYLSNOD LO6L (8 


OiYVINO NE 3BNt7 
3cid GO HONI~GE 40 S37IW BtEL (2) 


; Ao’oooftzife $ O1UvVLNO NI (ONISSOND ap cael 3Ni7 
Adid GO HONt=p2 WWwna so S37iw z*o (L) 
SNi7 Bdid MSN — NOILONYLSNOD SO6L (v G3LIWI SENI74 
3dtg VOWNY9=SNYY! *E 
OS6L OC6L 00°000*r6z*0z $ OfYVLNO NI 3NI7 3did YaLEWVIG 
62-99 AMIN 92 HOYVA Lb HONi=pb2 30 SSTIN L°ZE ATSLVAEXOUddYy (9 


VEOLINV ONY 
: NVMBHOLVHSVYS NI SNOILVLS HOSSBYdWOD 
ONILEIXS OML LY SBILITIOVs NOISS3YGNOO 
TWNO ILIGGV ONY 3NI7 3did Y3L3WVIC 
HONI—pE 40 S3TIW 6°9g ATSLVHIXOUddy (¥ GQ3L1WI S3NI7 
Adig VOVNVO—SNVYL %2 


e2=99 S96L OO6L oo°o00*scez*z ¢ NVASHOLYNSVS ONY VLUBETy NI 3NIT 3BdId GaLiwit S3Nnt4 
A1nr L2 anor OZ. YALINVIG HONI=<OL JO SAW O°Ob ATZLYHIXOuddY Bd3d VOVNYVJ=SNVY) PL 


SINI1 3did S¥O 


°ON qanss} GUv3H 1S09 SSILIT1OVs LNVO 1 Idd¥ 
3LV9 14 11439 Q31LVNILSS 


ve NOILDAS — SSLVOISILYSS 
! XIGN3dd¥ 


“wb os SS SS are en i=OF Oo 2eJeN re v2 areneeen 
. See ee 60,000,081. = . movie de— sed ana a * sthted eae 


wowt=RE 40 sate: 2,88 oatmeal a | 


5 ge oe JANG HT }GGA GMA 3484 344% GHITIBATO = 
: — \ QUITESXD OWT Ta EIT) HORT WOTSEIRSHOD ~~ 
a Ee . © _- PABSHITANSAS HP GHOGTTATS BOSSSnINCS. ae 
om ASOT HAM ana * = 
. Hour~bS 40 agJiw f.ST vaarawtxoneaa | 
_ 00400, 5,05 | = SSRATHO: #1 2¥ts siaidbl AITIMA LO = 
ania 300% 93r - wOITS ua ran0o seer. a 


2919 GO HOWI-—RS save 35 exape $0 {ft} ~~ 
aaTme wi (omMissond Gavin} a#te = 


3te &&F 
“i Seta 


2< 7500 wovI~SE wD 83 
GIRATHO 


BOi TOURTSHOS tact fs 


Gva HA AWD 


Hy f=8f. 49 a3,340—T ¥ I AEIX 
ABOT ISAM BH? SKI S919 oa Tssase 


3 a 
= 2a tisISA2 MOiSzSzaqMOS FO HOITADOINS = (2) = 
: VABTHOTANSAS GT Cinatwe Mon 
= 33h ySeGS : a 
SS Bona ft ; “STI FSE RIE iS; 


ae Aes aac . — OFGATHD 


1 
> 

; 

‘ 

[ 

I 
0 
i 
i 
vy 
[ 

; 
i 
4 


APPENDIX #4 
EXEMPTION ORDERS PURSUANT TO SECTION 49 
CLASS "B" CONSTRUCTION bake 


GAS PIPE LINES 


1) WESTCOAST TRANSMISSION COMPANY LIMITED, A FIELD COMPRESSOR STATION AND WORKS 
CONNECTED THEREWITH TO BE ADDED TO {TS PIPE LINE SYSTEM IN BRITISH COLUMBIA, 
ESTIMATED COST $2,855,600,00 , ORDER NO, XG=1—66, DATED THE TOTH DAY OF FEBRUARY, 1966, 


2) WESTCOAST TRANSMISSION COMPANY LIMITED, COMPRESSOR STATION AND WORKS CONNECTED 
THEREWITH YO BE ADDED TO §TS PEPE LINE SYSTEM IN BRITISH COLUMBIA, ESTIMATED 
cost $1,820,000,00, ORDER NO.~ XGe2-66, DATED THE TOTH DAY OF FEBRUARY, 19666 


3) TRANS@CANADA PEPE LINES LIMITED, FOR APPROXIMATELY 1770—-FEET OF 10.75=-ENCH 
DIAMETER ‘CONNECTING LINE’ AND METER STATION IN ONTARIO, ESTIMATED COST 
$83,300.00, ORDER NO. XG=3-66, DATED THE TOTH DAY OF MARCH, 1966, 


4) WESTCOAST TRANSMISSION COMPANY LIMITED, COMPRESSOR STATION AND WORKS TO BE 
ADDED TO ITS PIPE LINE SYSTEM IN BRITISH COLUMBIA, ESTIMATED cost $1,834,400,00, 
ORDER NO» XG=-4~66, DATED THE TOTH DAY OF MARCH, 1966, 


5) WESTCOAST TRANSMISSION COMPANY LIMITED, FIELD COMPRESSOR STATION AND WORKS TO BE 
ADDED TO 1TS PEPE LINE SYSTEM IN BRITISH COLUMBIA, ESTIMATED COST $416,500600, 
ORDER NO. XG=-5=-66, DATED THE 24TH DAY OF MARCH, 1966, 


6) WESTCOAST TRANSMISSION COMPANY LIMITED, FreELo Compressor STATION AND WORKS 
TO BE ADDED TO ITS PIPE LINE SYSTEM IN BRITIGH COLUMBIA, ESTIMATED COST 
$818,500.00, ORDER NO, XG-6-66, DATED THE 24TH DAY OF MARCH, 1966. 


7) WESTCOAST TRANSMISSION COMPANY LIMITED, ADDITICNAL COMPRESSION FACILITIES TO BE 
ADDED AT THREE EXISTING COMPRESSOR STATIONS IN BRITISH COLUMBIA, ESTIMATED 
cost $3,665,500,.00, ORDER NO, XG~7-66, DATED THE 26TH DAY OF MAY, 1966, 


8) TRANS~CANADA PIPE LINES LIMITED, ADDITIONAL COMPRESSION FACILITIES TO BE 
ADDED AT TWO EXISTING COMPRESSOR STATIONS IN ONTARIO, ESTIMATED Cost $1,401,400,00, 
OROER NO. XG-8-66, DaTED THE 21ST DAY OF JUNE, 1966, 


9) TRANS=CANADA PIFE LINES LIMITED, EIGHT METER STATIONS TO BE INSTALLED AT VARIOUS 
LOCATIONS IN SASKATCHEWAN, MANITOBA AND ONTARIO, ESTIMATED cost $229,500.00, 
ORDER NO, XG-9=66, DATED THE 25TH DAY OF AUGUST, 1966, 


16) PEACE RIVER TRANSMISSION COMPANY LIMITED, CHANGE IN TTS PSPE LINE SYSTEM IN 
BRITISH COLUMBIA, ESTIMATED cosT $6,500.00, ORDER No, XG-10~66, DATED THE 147H 
DAY OF OcToBER, 1966, 


411) TRANS@CANADA PiPE LINES LIMITED, FOR AN EXTENSION OF APPROXIMATELY 5,3 MILES 
(To BE ADDED TO THE PIFE LINE APPROVED BY CERTIFS CATE @0-20), IN ONTARIO, 
ESTIMATED COST $721,000.00, ORDER NO, XG=11-66, DATED THE 3RD OAY OF OCTOBER, 1966, 


i2) TRANS-CANADA PIPE LINES LIMITED, New METER STATION IN ONTARIO, ESTIMATED COST 
$23,400.00, ORDER NO. XG-12-66, DATED THE 17TH DAY OF NOVEMBER, 1966, 


13) WESTCOAST TRANSMISSION COMPANY LIMITED, New METER STATION IM BRITISH COLUMBIA, 
ESTIMATED Cost $26,000.00, ORDER NO, XG=13"66, DATED THE STH DAY OF DECEMECR, 1966, 
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APPENDIX If (Cont'o) 
EXEMPTION ORDERS PURSUANT TO SECTION 49 
CLASS "B" CONSTRUCTION 


ar eee 


OIL PIPE LINES 


1) INTERPROVINCHAL PIPE LINE COMPANY, REPLACEMENT OF CERTAIN EXISTING PUMPING 
FACILITIES, AND CONSTRUCTION OF CERTAIN ADDITIONAL FACILITIES TO EFFECT REMOTE 
OPERATION OF CERTAIN EXISTING PUMPING STATIONS IN ALBERTA, SASKATCHEWAN AND 
MANITOBA, ESTIMATED cOsT, $4,047,000,00, OrnoeR No. X0-1-66, DATED THE 2ND 
DAY OF JUNE, 1966, 


2) MONTREAL PIPE LINE COMPANY LIMITED, ADDITIONAL COMPRESSION AND METERING 
FACILITIES IN QUEBEC, ESTIMATED COST, $472,000.00, ORDER NO, X0-2=66, DATED 
THE 14TH DAY OF JULY, 1966 


3) INTERPROVINCHAL PIPE LINE COMPANY, TWO ADDITIONAL PUMPING STATIONS, ONE EACH 
1N ALBERTA AND SASKATCHEWAN, ESTIMATED COsT, $220,430.00, ORDER NO, X0-3-66, 
DATED THE 4TH DAY OF AUGUST, 1966, 


4) INTERPROVINCTAL Pipe LINE COMPANY, CERTAIN INTERCONNECTING FACILITIES AT A 
PUMPING STATION IN ALBERTA, ESTIMATED COST, $242,000.00, ORDER NO. X0-4-66, 
DATED THE 8TH DAY OF SEPTEMBER, 1966, 


5) INTERPROVINCIAL PIPE LINE COMPANY, CERTAIN ADDITIONAL PUMPE§NG FACILITIES 
AT AN EXISTING PUMP STATION IN ONTARIO, tSTIMATED cost, $37,000,00, ORDER 
NO, X0-5~66, DATED THE 15TH DAY OF SEPTEMBER, 1966, 


6) INTERPROVINCIAL PIPE LINE COMPANY, CERTAIN ADDITIONAL PUMPING FACILITIES AT 
AN EXISTING PUMP STATION IN MANITOBA, ESTIMATED cost, $50,000.00, OrpeR No, 
X0-6-66, DATED THE 29TH DAY OF SEPTEMBER, 1966, 


7) MONTREAL PIPE LINE COMPANY, TIE-OVER CONNECTION IN QUEBEC, ESTIMATED COST, 
$6,900.00, ORDER NO, X0~7-66, DATED THE 17TH DAY OF NOVEMBER, 1966, 


8) INTERPROVINCIAL PIPE LINE COMPANY, CERTAIN ADDITIONAL PUMPING FACILITIES AT 
AN EXISTING PUMP STATION IN ONTARIO, ESTIMATED COST, $29,000.00, ORDER No, 
X0-8-66, DATED THE 1ST DAY OF DECEMBER, 1966, 
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APPENDIX {1 (Cont’o) 
EXEMPTION ORDERS PURSUANT TO SECTION 49 
CLASS ®C" CONSTRUCTION 


GAS PIPE LINES 


1) 


# 2) 


3) 


4) 


ALBERTA NATURAL GAS COMPANY, FOR CERTAIN MISCELLANEOUS FACILITIES TO BE 
ADDED TO ITS EXISTING PEPE LINE SYSTEM IN ALBERTA AND BRITISH COLUMBIA, 
ESTIMATED COST, $134,890.00, ORDER NO, XGM-1-66, DATED THE TOTH DAY OF 
MARCH, 1966, 


WESTCOAST TRANSMISSION COMPANY LIMITED, FOR CERTAIN MISCELLANEOUS FACILITIES 
TO BE ADDED TO ITS EXISTING PIPE LINE SYSTEM IN ALBERTA AND BRITISH COLUMBIA, 
ESTIMATED COST, $590,950,00, ORDER NO, XGM~2~66, DATED THE 1ST DAY OF 

APRIL, 1966, 


PETROLEUM TRANSMISSION COMPANY, FOR CERTAIN MISCELLANEOUS FACILITIES TO BE 
ADDED TO ITS EXISTING PIPE LINE SYSTEM IN ALBERTA, SASKATCHEWAN AND MANITOBA, 
EstimateD cost, $15,000.00, ORDER NO, XGM=3-66, DATED THE 14TH DAY OF APRIL, 1966, 


PEACE RIVER TRANSMISSION COMPANY LIMITED, FOR CERTAIN MISCELLANEOUS FACILITIES 
TO BE ADDED TO ITS EXISTING PIPE LINE SYSTEM IN ALBERTA AND BRITISH COLUMBIA 
ESTIMATED COST, $1,300.00, OrDER NO, XGM=4~66, DATED THE 30TH DAY OF JUNE, 1566. 


TRANS@CANADA Pipe LINES LIMITED, FOR CERTAIN MISCELLANEOUS FACILITIES TO BE 
ADDED TO {TS EXISTING PIPE LINE SYSTEM IN ALBERTA, SASKATCHEWAN, MANITOBA, 
ONTARIO AND QueBEc, ESTIMATED cost, $5,555,526,00, ORDER NO, XGM-5~-66, DATED 
THE 29TH DAY OF SEPTEMBER, 1966 


@ THIS ITEM WAS AMENDED, ESTIMATED cost $1,183,680.00, ORDER NO. A0=1-XGN=2-66, DATED 
THE 10TH DAY OF NOVEMBER, 1966, 


OlL PIPE LINES 


1) 


2) 


3) 


4) 


TRANS-NORTHERN PIPE LINE COMPANY, FOR CERTAIN MISCELLANEOUS FACILITIES TO BE 
ADDED TO 1TS EXISTING PIPE LINE SYSTEM IN ONTARIO AND QUEBEC, ESTIMATED COST, 
$260,000.90, ORDER NO. XOM=1-66, DATED THE 24TH DAY OF FEBRUARY, 1966. 


TRANS MOUNTAIN OIL PIPE LyNE COMPANY, FOR CERTAIN MISCELLANEOUS FACILITIES TO 

BE ADDED TO ITS EXISTING PIPE LINE SYSTEM IN ALBERTA AND BRITISH COLUMBIA, 
ESTIMATED COST, $492,228,00, ORDER NO, XOM—2-66, DATED THE 3RD DAY OF MARCH, 1966, 
AS AMENDED BY ORDER 0, AO~1=X0OM=-2-66, DATED THE 1ST DAY OF ApREL, 1966, 


MONTREAL Pipe LINE COMPANY LIMITED, FOR CERTAIN MISCELLANEOUS FACILITIES TO BE 
ADDED TO ITS EXISTING PIPE LINE SYSTEM IN QUEBEC, ESTIMATED COST, $147,500,00, 
ORDER NO, XOM=—3-66, DATED THE TOTH DAY OF MARCH, 71966, 


WESTSPUR PIPE LINE COMPANY, FOR CERTAIN MISCELLANEOUS FACILITIES TO BE ADDED 
TO ITS EXISTING PIPE LINE SYSTEM IN SASKATCHEWAN AND MANITOBA, ESTIMATED COST, 
$419,000.00, ORDER NOg XOM-4-66, DATED THE 10TH DAY OF MARCH, 1966, 


INTERPROVINCIAL PIPE LINE COMPANY, FOR CERTAIN MISCELLANEOUS FACILITIES TC SE 
ADDED TO ITS EXISTING PEPE LINE SYSTEM IN ALBERTA, SASKATCHEWAN, MANITOBA ANO 
ONTARIO, ESTIMATED: cost, $678,900,00, ORDER NO. XOM-5-66, DATED THE 24TH DAY OF 
MARCH, 1966, 


TRANS MOUNTAIN OIL PIPE LINE, FOR CERTAIN MISCELLANEOUS FACILITIES TO BE ADDED 
TO ITS EXISTING PIPE LINE SYSTEM IN ALBERTA AND BRITISH COLUMBIA, ESTIMATED COST, 
$244,420.00, ORDER NO, XOM=6--66, DATED THE 29TH DAY OF SEMPTEMBER, 1966, 
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ANNUAL REPORT OF THE NATIONAL ENERGY BOARD 
FOR THE YEAR ENDED 31 DECEMBER 1967 


INTRODUCTION 


This is the ninth Annual Report of the National 
Energy Board and it summarizes the activities of the Board 
in the discharge of its statutory responsibilities during 
1967. The Boardts functions and responsibilities, as set 
forth under the National Energy Board Act, may be classified 
as regulatory and advisory. 

The regulatory functions include authorizations, 
With the approval of the Governor -in Council, for the export 
and import of gas and the export of electric power; author- 
izations, subject to the approval of the Governor in Council, 
for the construction of international power lines for the 
transmission of electrical power, and pipe lines for the 
transportation of oil, gas and petroleum products in inter- 
provincial or international trade; supervision of the rates, 
tolls and tariffs of such pipe lines; and many other ancillary 
functions dealing with such matters as pipe line safety, 
minor construction, and methods of keeping accounts by pipe 
line companies. 

The advisory functions of the Board require that it 
be well informed on the characteristics and capabilities of 


each form of energy, the supply and availability of each form 
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and the problems associated with the production, trans- 
portation, distribution and use of each form both in Canada 
and, to a moderate degree, outside Canada. The Board also 
co-operates with governmental and other agencies both in and 
outside Canada in the conduct of special studies on energy 
matters. 

The development and growth of energy and energy 
resources in Canada during 1967 continued to have a significant 
impact on the economy of the nation. This required the Board 
to advise on, mediate in and regulate a variety of matters that 
affected the public interest, from both a national and inter- 
national point of view. While the Board is interested in all 
major forms of energy of economic importance, its main concern 
is with oil, gas and electricity. 

The National Energy Board was established in 1959 
under authority of the National Energy Board Act. The Board 
consists of five members who are appointed by the Governor in 
Council for a period of seven years or until the age of seventy. 
The Secretary of the Board is also appointed by the Governor 
in, Counc iol. 

The Board is assisted in the performance of its duties 
by a small integrated group of professional specialists and 
supporting staff. As at 31 December, 1967, the establishment of 


the Board consisted of 138, including the five Board Members 
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and the Secretary, and represented an increase of eleven 

over the previous year. During the year some difficulty was 
encountered in securing suitably qualified personnel for 
certain professional positions, but recruitment was generally 
more satisfactory than in previous years. Employment of 
bilingual personnel enhanced the ability of the staff to 
communicate in both languages. In addition, approximately 

20 per cent of the staff will be undergoing language training 
under the government sponsored language training program 
during. the 1967-68 training year,.of which 7.5 per cent, are 
registered for training during normal working hours, the 
remaining 12.5 per cent for evening classes. 

The budget appropriation of the Board for the 1967-68 
fiscal year totalled $1,500,000 of which $1,267,500 was for 
salaries and $232,500 was for all other expenses. 

The offices of the Board were relocated in 1967 to 
Place de Ville, 112 Kent Street, Ottawa. Before the move, 
the Board's staff was located at three separate premises. The 
consolidation of the office space for the entire staff has 
proved very beneficial. A small office was opened in Calgary 
for work related to oil and gas reserves in Western Canada. 

The ensuing sections of this report provide more 


detailed information on the Board and its activities in 1967. 
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QIL AND GAS 


(a) Exploration and Development 
The Boardts statutory duty to study and keep under 


review matters related to the petroleum and natural gas 
industries was carried out to the capacity of the resources 
available during 1967. 

As in previous years the Canadian petroleum and 
natural gas industry continued to invest heavily in all 
phases of exploration and production development. According 
to estimates, more than $1.1 billion was spent during the 
year for exploration, land acquisition, production development 
and gas processing plants. 

The discovery of thick Devonian reefs in the Rainbow- 
Zama area of northwest Alberta in early 1965, coupled with the 
ability of advanced seismic techniques to locate these reefs, 
has prompted a surge of exploration and development activity 
in that area. This activity continued throughout 1966 and 
1967 and is apparent from the concentration of seismic crews, 
drilling rigs and the purchase of Crown reserve parcels in 
the area throughout 1967. Upwards of one quarter of the total 
$1.1 billion expenditure of the industry appears to have been 
directed to this area during the past year. 

The following table, prepared from industry sources, 


indicates that the total 1967 exploratory drilling was relatively 
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unchanged from 1966. 


Exploration Drilling Development Drilling 
1966 1967 1966 196 


Alberta 
No. of Wells 613 631 1,031 996 
Footage Drilled (1,000's) 3,230 Zee uele Si ueas ey hoe 
Saskatchewan 
No. of Wells 307 316 816 6148 
Footage Drilled (1,000's) 1,195 Lane 2,976 2 oes 


Total Western Canada 
No. of Wells O56 de, O75 1,980 Le Sas 
Footage Drilled (1,000'ts) paler SW Oey: ‘siya y's 7,669 
There was, however, some decline in development 
drilling, possibly as a result of wider well spacing and 
of changes in the Alberta prorationing regulations. 
Another, and perhaps more reliable, indication 
of continued growth in exploration was the increase in 
seismic activity which reached more than 1,000 crew-months 
during 1967 compared with less than 650 crew-months two years 
earlier. 
Apart from the outstanding record of oil successes 
in the Rainbow-Zama area, there were numerous other oil and 
gas discoveries in Western Canada during 1967. Gas was dis- 
covered in the Middle Devonian some 50 miles east of Fort 
Nelson in Northern British Columbia and two significant gas 


discoveries were made in the foothills of Alberta. The 
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possibility of finding accumulations similar to Rainbow-Zama 
has increased interest in the deeper horizons in Saskatchewan. 
Three holes were drilled offshore of the south- 
western side of Vancouver Island and one hole was drilled on 
Sable Island off Canada's East Coast. Although all four wells 
were abandoned, they undoubtedly have contributed substantially 
to the knowledge of underground sediments in the two areas. 
Commercial production from the Athabasca Oil Sands 
began in 1967. Although limited at the present time to the 
one plant having a capacity of 45,000 barrels per day, this 
operation has aroused widespread interest because of the 
tremendous size of the Athabasca deposit, even in relation 


to the world's total known reserves of hydrocarbons. 


(b) Qil - Production, Transportation and Markets 


The Canadian oil industry had an excellent year in 
1967: production of crude oil and natural gas liquids reached 
a record level of some 1,106,500 barrels daily. The increase 
of 92,600 barrels daily over the 1966 production rate was 
among the largest ever recorded by the industry. 

While the underlying demand for Canadian oil remained 
strong, certain special circumstances contributed to exceptional 
growth in export markets, (see Appendix IX). Foremost among 
these were, of course, the consequences of the Middle East 


conflict in early June, which included the closure of the Suez 
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Canal, the temporary shutdown of certain key pipe lines 
carrying oil from Iraq and Saudi Arabia to the eastern 
Mediterranean loading terminals, and the temporary blocking 
by Arab exporting countries of shipments to certain desti- 
nations. These events caused what was essentially a major 
transportation problem for the world oil industry by 
necessitating that oil from the Middle Eastern countries, 
destined to Western Europe or the Americas, move around the 
Cape of Good Hope. 

The most effective immediate contribution which 
the Canadian industry could make to relieving the situation 
was to expand its exports via the Trans Mountain pipe line to 
refineries on the west coast of the United States ("District V'). 
This was done to the extent that capacity in the pipe line 
allowed: in the months July, August and September, export 
deliveries to that area were some 70,000 barrels daily above 
the normally-expectable level. Each barrel of Canadian oil 
replacing a barrel of oil that would otherwise have been 
imported from overseas sources afforded a substantial saving 
in scarce tanker capacity, Since overseas oil normally 
reaching District V is shipped from the Middle East and South 
Kast Asia. 

Demand for Canadian oil in the lower Great Lakes area 
of the United States was stimulated in 1967 by bottlenecks 


occurring in United States pipe line systems supplying United 
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States crude to Great Lakes refiners as well as by unusually 
large increases in oil product consumption in this area. 

The Board by reason of its close contact with 
industry on both sides of the border was able to foresee some 
of the developing problems, and secured the co-operation of 
the Canadian industry, and of Interprovincial Pipe Line 
Company in particular, in determining what measures could 
be taken by the Canadian industry to meet the growing 
requirements of the United States markets adjacent to Canada. 
Industry sought the assistance of the Government relating 
to the implementation of Interprovincial'ts plan to construct 
new facilities in the form of a loop line from Superior, 
Wisconsin, to Ontario via Chicago, and the acceptance of such 
a project by the United States authorities. The Board co-operated 
with other departments in discussions with the United States 
authorities on this matter. At the end of the year, Interprovin- 
cial was awaiting the issuance of a Presidential Permit covering 
the construction of the international connections relating to 
its project. The Presidential Permit was issued early in 1968. 

To maximize its capacity to meet the immediate demand, 
while providing for the development of its looping project, 
Interprovincial applied to the Board for authorization of a 
major expansion of its facilities in the Prairie Provinces 


and Ontario. The Board in March issued a Certificate of 
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Public Convenience and Necessity in response to this 
application. In the event, Interprovincial experienced a 
shortage of capacity in the last few months of 1967. 

In December 1967, Interprovincial filed its 
app lication, for,a.certificate. authorizing, construction it 
proposes for 1968 in Canada. This construction is closely 
related to that planned by Lakehead Pipe Line Company Inc., 
Interprovincialts United States subsidiary. Lakehead's 
1968 construction plan includes a 34-inch pipe line from 
Superior to Chicago as the first stage in looping the system 
from Superior to Sarnia via.Chicago. 

In October the Board approved the looping of the 
border-crossing pipe line operated by the Aurora Pipe Line 
Company which links the facilities of the Rangeland Pipe 
Line Company in Canada with the Glacier Pipe Line system 
in the United States. 

An application by the Northern Pipe Line Company 
regarding a new crossing of the international border was 
scheduled to have been heard in October but was adjourned 
Sine die at the applicant's request. 

During the period of stringency affecting overseas 
oil, close liaison was maintained with industry in regard to 
the adequacy of imported supplies to eastern Canada. The 
Board was also active in discussion with United States 


authorities and within the Organization for Economic Co-operation 
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and Development in regard to a number of problems arising 

out of the overseas oil emergency. Although the normal 

flow of Canada'ts oil imports was disrupted for a while 

and inventories were drawn down, at no time were deliveries 
to final consumers adversely affected; in fact retail 
gasoline prices were actually reduced in parts of eastern 
Canada. By the end of the summer, the industry had succeeded, 
at some cost, in re-arranging its supply sources to achieve 

a normal level of imports. For a time some crude oil was 
imported to the Atlantic Provinces from the United States 
Gulf Coast, but emergency deliveries of Canadian oil to the 
United States West Coast exceeded these imports by a large 
margin. At the commencement of the heating season, inventories 
of fuel oils were considered adequate. 

It would probably be wrong to expect that the 1967 
surge in Canadian exports, to the extent that it was 
attributable to the events in the Middle East, will continue 
in a perceptible way in 1968. Indeed, prospects for 1968 
are clouded by the fact that, in certain markets, some 
recession in demand is probably inevitable. Nevertheless, 
the position of Canada as a stable source of oil supply has 
been enhanced as a result of these recent developments over- 
seas, in the view of existing and potential users of Canadian 


oil. This could have a favourable influence on its long-term 
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market prospects. 

Co-ordination of planning for emergency operation 
of the petroleum industry was continued with the Emergency 
Supply Planning Branch of the Department of Defence Production 


under a number of industry advisory committees. 


(c) Gas - Production, Transportation and Markets 

The Canadian natural gas industry continued to 
display strong growth trends in production throughout 1967. 
Net production of natural gas, exclusive of gas re-injected 
into reservoirs, and gas wasted and flared, appears to have 
reached a new record total of some 4,020 million cubic feet 
per day during the year, an increase of almost 12 -per "cent 
over 1966 production. 

Of the total net production, some 3,390 million 
cubic feet per day were delivered into gas pipe line systems. 
Of this total, exports amounted to some 1,400 filiion eubic 
feet per day and 1,990 million cubic feet per day were 
delivered to Canadian consumers or were used as pipe line 
fuel. 

The industry continued to invest substantial 
amounts to increase its capacity to process natural gas and 
to recover sulphur and natural gas liquids. Total capacity 
to process raw gas, including facilities under construction 


at the end of the year, increased from 7,685 million cubic 
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feet per day at the end of 1966, to 8,279 million cubic 
feet per day at the end of 1967. It is estimated that 
actual production of propane from gas plants increased 

some 12 per cent to 39.1 thousand barrels per day and 
production of butanes also increased 12 per cent to 25.5 
thousand barrels per day. Production of natural gasoline 
increased moderately from 78.4 to 81.0 thousand barrels per 
day. 

During the year there was a distinct shift in 
emphasis on the part of the gas processing industry towards 
sulphur production. Sulphur productive capacity increased 
by more than 40 per cent and actual production increased by 
27 per cent to a record 2.2 million long tons. Several 
plants designed primarily for sulphur production, with 
natural gas as a by-product, were built during the year. 

The Board received applications during 1967 for 
the installation of additional gas pipe line facilities, 
the approval of which resulted in increases in capacity 
during the year as follows:- 


Capacity 


Millions cubic feet 
per day 


Pipe Line Company From To 


Trans-Canada Pipe lines 
Limited L320 gy OM hes 


Westcoast Transmission . 
Company Limited 700 1é> 
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Natural gas marketing in Canada increased by 
someaie wer cenu. to. 2,150 million cuble Teet per day, 
including pipe line fuel and imports. The total number 
of Canadian users of gas grew to 1,865,000, with the 
greatest increase occurring in Ontario. 

Special Board studies, with particular emphasis 
on exploration and production developments, were carried 
out. Detailed reserve determinations were completed for 
new fields in Western Canada as information became avail- 
able, and the reserves of established fields were re- 
examined on a rotational basis in order to keep reserve 
estimates as current as possible. 

A major concern during early 1967 was the 
prospect of some difficulty in securing delivery of adequate 
supplies of natural gas for Ontario and Quebec. This was 
particularly important since it appeared at one time that 
the Great Lakes project, approved by the Board in 1966, 
might not receive approval of the Federal Power Commission 
of the United States in time to make deliveries to meet 
peak demands of Canadian consumers during the winter of 
1967-68. 

As a result, a hearing was held beginning on 
23 May on a "Contingent Application" by Trans-Canada Pipe 
Lines Limited, under Part III of the Act, to increase the 


delivery capability of its existing line in Canada if 
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necessary. However, approval of the Great Lakes project 

by the Federal Power Commission was issued on 20 June, 

1967 and Trans-Canada withdrew its "Contingent Application", 
with the consent of the Board. 

In December 1966, the Board heard joint appli- 
cations of Alberta and Southern Gas Co. Ltd. and Canadian- 
Montana Pipe Line Company under Part VI of the Act for 
additional exports. Alberta and Southern sought to increase 
its exports to Pacific Gas Transmission Company by some 105 
million cubic feet per day beginning about 1 November, 1968 
and by a further 105 million cubic feet per day beginning 
about 1 November, 1969, such total increase in exports to 
terminate on 31 October, 1993. Canadian-Montana sought to 
increase its exports to Montana Power Company by 10 million 
cubic feet per day commencing about 1 November, 1968 and by 
a further 10 million cubic feet per day commencing about 
1 November, 1969, such total additional exports to terminate 
on 31 October, 1993. Canadian-Montana proposed to purchase 
these additional quantities of gas from Alberta and Southern. 
The Board, with the approval of the Governor in Council, 
issued licences, both dated 30 May, 1967. 

The Board issued gas export Licence No. GL-23, 
under date of 21 March, 1967, to Westcoast Transmission 
Company Limited in respect of an application heard by the 


Board in October 1966. Westcoast had requested this export 
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licence to enable it to re-arrange and increase its 
exports to El Paso Natural Gas Company under terms of 
a "New Gas Export Agreement" entered into between 
Westcoast and El Paso and dated 28 February, 1966. Licence 
GL-23 was conditioned to become effective only after 
approval by the Board of the contractual “effective date", 
which approval was required prior to 31 October, 1967, 
or within 30 days after the Federal Power Commission issued 
its final decision in respect of El Pasots complementary 
application, whichever was earlier. 

Opinion No. 526 issued 10 August, 1967, by the 
Federal Power Commission found that the new import had 
not been shown to be required by the present or future 
public convenience and necessity and was thereby not in 
the public interest of the United States. Opinion No. 526 
set out the maximum price and other conditions under which 
additional imports of some 200 million cubic feet per day 
of Canadian gas from Westcoast to El Paso would be accepted. 
The previously authorized import of some 300 million cubic 
feet per day, which had been in effect for 10 years, would 
continue for another 10 years, without any extension or change 
in price such as had been agreed by the companies and approved 
by the Boardts Licence GL-23. 

Under the date of 2 October, 1967, Westcoast filed 


an application supported by an "Amendatory Agreement" between 
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itself and El Paso designed to meet the conditions set out 
by the Federal Power Commission. This application by 
Westcoast was heard by the Board in October 1967. 

The Board issued its Reasons for Decision in 
December 1967, rejecting the Westcoast application. The 
Board, however, stated its willingness to continue, subject 
to the approval of the Governor in Council, temporary 
authorization for export of an emergency supply of some 
100 million cubic feet per day to 30 June, 1968, under the 
authority of Licence GL-23. Such temporary authorization 
was granted by the Board under Order No. AO-4-GL-23, dated 
27 December, 1967, and counterpart import authorizations 
were subsequently issued by the Federal Power Commission. 
At the year end, Westcoast and El Paso were considering new 
proposals to present to both Canadian and United States 
authorities in respect of long term export. 

In June, the Board conducted a hearing respecting 
the advisability of making certain amendments to the National 
Energy Board Part VI Regulations. The purpose was to con- 
sider whether the export of propane by means other than a 
pipe line, and of butane by any means, should be exempted 
from licensing requirements, and whether regular reporting of 
such exports should be made to the Board. Subsequently, on 
30 August the Governor in Council amended the Regulations to 


permit such exports without licence and to permit the export 
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of propane by pipe line, within certain quantity limits, 
upon the basis of a Board Order rather than the full 
Licence procedure. 

On behalf of Canada, the Board maintains liaison 
on energy matters with the Organization for Economic 
Co-operation and Development. A special contribution was 
made in 1967 to the Energy Committee of the Organization 
in reporting Canadats experience with ratvunaligasee Lars 
was in connection with a study undertaken by the European 
Member Countries to assess the probable impact of natural 
gas upon other forms of energy in Western Europe. Canadats 
experience in the development and marketing of natural gas 
was especially relevant because of the parallel between 
Canadats situation some ten years earlier and the present 
conditions in Europe where natural gas is becoming an 
important source of energy. The Consumers? Gas Company made 
an excellent presentation as part of Canada's contribution 


tc the work of the Committee. 


(d) Pipe Line Operation - General 


One of the more important functions of the Board 
is to satisfy itself that the design and operation of high 
pressure pipe lines are consistent with public safety. 

In this connection, the Board continued to 


investigate incidents involving pipe lines under its 
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jurisdiction. These are listed on Appendix X. Informal 
meetings were held with pipe line company management in 
order to review pipe line design features and operating or 
construction procedures which appear to require serutiny. 
During the year, inspection of newly constructed pipe line 
facilities was carried out to ensure that construction 
was in accordance with approved design and that adequate 
tests were performed before new pipe line facilities were 
placed in service. 

The Board has issued General Orders regarding 
the crossing of pipe lines by other utilities and vice- 
versa, and regulates installation of such crossings in the 
interests of safety and minimum interruption of service. 

One means of control is the requirement that individual 
crossings be constructed and operated only in accordance 
with specified conditions, which are set forth in a Crossing 
Order) authorizing-the installation. 

Co-operation with the Canadian Standards Association 
and pipe line companies in developing pipe line standards and 
specifications was continued. During the year the Association 
Aespedi acnewrstandard, foredilrpipeiliness (GSArzZ 183=1967 )4 
Meetings of committees of the Association drafting the standard 


for gas pipe lines (CSA Z-184) were attended and at the year 
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end the final draft had been issued for ballot. The oil 
pipe line standard has received a qualified acceptance by 
the Board; however, there is need for additional safety 
regulations. To this end, oil pipe line safety regulations 
have been developed and are now in draft form. 

A special hearing was held in May at which land 
owners in the London area of Ontario appeared to express 
objections to certain construction work of Interprovincial 
Pipe Line Company, which had previously been approved by 
the Board. After the hearing, the Board arranged for certain 
inspection work at the site of construction in order to 
mitigate problems which might arise particularly with regard 
to possible interference of pipe lines with land drainage. 
The Board was fortunate in securing the services of an 
inspector familiar with the area and its problems. Working 
under the direction of the Engineering Branch, he was able 
to help both the pipe line company and the land owners in 
resolving problems which might otherwise have been irritating 
and costly to all concerned. This type of inspection may 
be necessary in other cases in the future, at least where 
pipe lines cross intensively farmed areas where drainage or 
other particular problems may exist. 

Members of the staff, in co-operation with the 
Department of Energy, Mines and Resources and the Dominion 


Bureau of Statistics, worked on composite maps: one showing 
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all major gas pipe lines in Canada and the second showing 
all major oil pipe lines in Canada. Both maps will be 


issued in 1968. 


(e) Financial Aspects 


The Board continued to maintain surveillance 
over the financial affairs, accounting practices, rates, 
tolls, tariffs and contracts of pipe line companies under 
fos, JUPLSOLClLOnN. 

Accounting and financial surveillance was accom- 
plished through the analysis of annual and quarterly financial 
reports which are filed by the companies and through special 
reports which are designed by the Board to provide a clear 
accounting portrayal of specific areas of activity of 
particular interest to the Board. 

In past annual reports, mention has been made of 
field examinations of the plant accounts of pipe line companies. 
During 1967, an extensive field examination was made of the 
operating accounts of one of the larger gas pipe line companies. 
Present plans call for the examination of the operating accounts 
of major pipe line companies on a regular rotating basis, 
subject to availability of staff. Other field visits were 
made, where necessary, to clarify matters of particular 
Significance in the accounting field. 


The Board also conducted such examinations and 
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made such tests as were considered necessary of the 
financial and accounting information submitted by com- 
panies with applications for certificates and licences. 
Because of the volume and complexity of such applications, 
a large proportion of the time of the staff was, in fact, 
pre-empted by this work. 

Several special studies were undertaken on 
subjects including the depreciation policies of specific 
companies; the analysis of construction costs and com- 
parison with estimates submitted in support of previous 
applications; and proposed revisions to the information 
that companies are required to submit with certificate and 
licence applications. 

New regulations governing the preservation of 
records of oil and gas pipe line companies and revised 
uniform accounting for oil pipe line companies were made 
by the Governor in Council. Work was initiated during the 
year on a revision of the Uniform Classification of Accounts 
for Gas Pipe Line Companies. 

As one aspect of its general surveillance of the 
rates, tolls and tariffs of companies which are under its 
jurisdiction, the Board keeps under review the sales, purchase 
and transportation contracts of regulated gas pipe line 
companies. In addition, statistical information in connection 


with volumes of throughput, revenue and expenses is analyzed 
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as part of the Board's normal procedures. 

While it has not yet been necessary to hold 
formal proceedings with respect to regulation of rates, 
tolls and tariffs, as contemplated under Part IV of the 
Act, there continue to be frequent discussions on rate 
matters between the Board and companies under its 
jurisdiction, and discussions with other interested parties. 
The staff continued to develop information, concepts and 
techniques necessary for the conduct of more formal 
proceedings whenever they may become necessary. During 
1967, for instance, a detailed study of the cost of service 
of one of the major gas pipe line companies was made, and 
certain techniques were developed for the use of computer 
facilities in the analysis of data necessary for the scrutiny 


and regulation of rates, tolls and tariffs. 
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ELECTRIC POWER 


The Boardts statutory responsibilities in electric 
power are advisory as to all aspects of the industry within 
the jurisdiction of the Parliament of Canada, but regulatory 
only as to export of electric power and energy and the 
facilities required for such export. While the regulatory 
work continued at the same level as in previous years, the 
growing interest in the extra-regional aspects of electric 
power systems in Canada was apparent in the Boardts advisory 
work. 

Demand for electric power in Canada as a whole, 
in 1967, continued its steady rise. In some regions of 
the country, however, the rate of growth varied considerably 
from the overall rate of 7.8 per cent. Electric energy 
production for domestic demand kept pace, of course, with 
the growth in demand. 

Changes are to be expected however in the pro- 
portions of primary energy production from waterpower, coal, 
oil and nuclear power. In 1966 water power accounted for 
82.3 per cent of all electric energy production in Canada. 
The figure is not yet available for 1967 but the trend for 
this has been down in recent years. It is probable that 
there will prove to have been a further reduction in 1967 
but current developments such as those on the Peace River 


in British Columbia, the Nelson River in Manitoba, and the 
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Churchill River in Labrador will tend to maintain the 
hydroelectric energy proportion for some years to come. 

The remaining.15.to.20.per.cent,.of,productionwis 
mainly from coal, although some power is produced from 
natural gas in Alberta and British Columbia and some from 
oil, particularly in the Maritime Provinces. Coal is 
imported from the United States to Ontario for steam-electric 
production and this can be expected to continue in the fore- 
seeable future. In 1967 landed imports of coal and coke to 
Canada totalled 16.2 million short tons with an estimated 
value of approximately #151 million. Almost 30 per cent of 
these imports was used in Ontario thermal-electric plants. 
Because electric energy production from nuclear fuel is 
being developed in central Canada, growth in coal use may 
be expected to level off. Production from nuclear sources 
is just beginning; it amounted to only 0706 per cent. of 
Canadian electric energy production in 1°67, but the pro- 
portion will increase rapidly in coming years. 

Interchange of electric power and energy with 
United States utilities is important where it occurs but is 
not large in relation to total production. Gross exports of 
electric energy amounted to 2.5 per cent of electric energy 
production in Canada in 1967, slightly down from the 1°66 
figure. Imports, however, increased appreciably, particularly 


in British Columbia, to the extent that total imports slightly 
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exceeded exports. Appendix XII[provides details of electric 
— exports for the year. 

Several developments in the electric power industry 
in Canada in 1967 deserve discussion because of their inter- 
regional or international aspects. 

On a national scale, studies of the possible 
economic feasibility of a national electric power network 
were completed and reported on by the consultant retained 
by the Government to study the matter on behalf of the 
Federal-Provincial Working Committee on Long Distance 
Transmission. The Board is represented on the Committee 
and was active in the assessment of the consultant's report. 
At year end, the Committee's report to the Ministerial 
Committee on the National Network concept was in the final 
stages of production and has since been forwarded to the 
various governments. 

During 1967, the Board reported to the Government 
on the general reliability of electric power systems as a 
result of its studies and analysis of the North-east Power 
Failure of 1965. The Board's report entitled "Technical 
Features of Security of Electric Power System Supply" was 
distributed throughout the electric utility industry in 
Canada and a meeting of utility personnel was held by the 
Board in November to make possible a frank and open exchange 
of views between utilities on this important subject. There 


was good representation from utilities in every province. 
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The Board continued its advisory role with the 
Atlantic Development Board in its activities in the electric 
power field in the Atlantic Provinces. There was continuing 
study throughout the year of the proposed electric inter- 
connection between Prince Edward Island and the mainland 
power systems, carried out in co-operation with the Maritime 
Electric Company, the electric utility on the Island. It 
is expected the studies will culminate in a report early in 
1968 on the proposed interconnection. The studies made 
considerable use of the computing service capabilities 
provided by the staff, and existing simulation programs were 
adapted and used. 

Other aspects of power supply and interconnection 
in the Atlantic Provinces were investigated, notably a 
probability analysis of unit size and reserve requirements 
of the systems and a study of the optimum long term expansion 
of supply capability. These are continuing studies. 

In its regulatory role, the Board in 1°67 received 
two applications for the export of electric power requiring 
public hearing. Both were received near year end and only 
one, that of New Brunswick Electric Power Commission, was 
heard in 1967. This case constitutes a proposal to integrate 
the utilities in the northern part of Maine with the New 
Brunswick system, involving a short term sharing of surplus 
New Brunswick capacity with the Maine Public Service Company 


as well as the sharing of the transmission circuits of that 
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Company with the New Brunswick system. Because of the 
possible future of such cross-border arrangements the case 
has general as well as regional significance. The Board's 
decision was pending at the end of the year. 

Appendix XIIlists the various orders and approvals 
given by the Board during 1967 under Part VI Section 6A 
of the National Energy Board Regulations relating to 


electric energy export. 


ry . cae : ; 

188Y ong ‘to ‘bre’ ody 23 2 
seat Se 

itsy odd soerttte si qh 


else 
st nabeus OL sanity bre Say v@ novia a. 


Pi ie 
> 


- ms | 
detigen piles ygieqd tenbtenlt cl 


ta 
@ 
4 


. Mtogxe ssn otttbele 


eee): ae 
CONTINUING ENERGY STUDIES 


Preparation of a comprehensive long-term energy 
forecast continued in 1967. This study is concerned with 
the Canadian supply and demand positions of the various 
‘forms of energy in domestic and foreign markets, having 
regard to a certain range of possible developments. The 
forecasts cover the period to 1985. 

Operations research contributed os the Board's 
decision-making process on a number of occasions during 
the year. The operations research or systems approach 
essentially consists of rdesigning*and Titting to any 
particular problem a system or mathematical structure which 
inter-relates the various pertinent aspects of the overall 
problem in order to solve it in some optimal fashion. 

Duriime 0G. this ac vetyoiethe Board concentrated 
primarily on analyzing and specifying the various components 
of the energy sector and integrating these components into a 
computerized regional model of the energy sector of the 
Canadian economy. Important parts of this regional model 
which are in various stages of development, are investment 
decision, energy resource allocation, and environmental 
models as well as detailed simulation models of various types. 

Several investment decision models were developed 
and were applied to various applications heard by the Board. 


Other models of this type, developed during tne year, 


+ hee 
an 
EO 
Q i wi ort ft 
; ~% ~ 
ie: oy 5) 
“ ga ‘ hie 
‘ ‘ 
e a a - 
SOU 
~ we » rata 
C it Be 
oul be 
i 
’ "Ty 
t ‘icy *? 
S3iT} 
[ Ps 
i. 22 
~<a 
= a vo if 
. 
bce Taran 
Wad I = s 
Ping ( = | 
a 5GOr _ ? 
-# 
“F 
«Al 


dZziw 


Ko 
a 


Sit 


20 ins 


ee | 
aniVei 


ey totes t onotepsge te veda B mo Be9007¢G ——ae 


i 
oa 


Pe 


Ids emesdeye ro dowpeees enotyereqo ent = .71Bey eda 


ITS LAOCIRMSTISM IO Medexye fs mal dog tsivotsieg - 


risw alsbom sobs rach. afte wmdeaven teravel ; 


ASNT Ty even, stat, ial 


i ave 


oft to snolsteog, bas 


Pg ay 


Ui 
avers mies? bie vee 


Alita ryt nd ey 


tatnen 2.09 by 


inenqofLeveh eidtegog * | 
a TP ics! f 


.28CL. be a od? 1ev0D eJer 


st? of besudiasnes fotsezet enotteteqd 


od 4nit32% bee ghinatesbh Yo esetends List saoeeety 


= a 
yeqes jnentineq suoltsey acid sscales—redink a 
NE SE avics od 18b10 ai meldorq | a 


aay??? 


= 4 
“IBV sit saigittosqe bane anisvisnas no vi teaming i 

vay 
mos saort aniseimetnt bas ‘totoge W3terte sdgy Joy 


- 


rea 
“+ 
- 


~~ » P J | a 
‘omg oft 20 [sbom [saoige: bes tresuqmos — 2 


Aet LNs te edtsa sasdrogml  .ymonose natbensdi 
it: 
¢ Taamqaisveb to esagste - : 


ste evoiney ak ots uaa 
poy Pop pee :< ~ 4, + Pea r e : ~ HM fe 
ives Dis oitsoolls soivoeen tens Moke rssh) 


%, id r _— > rod ry z. « m s a 
io eishom norislumte beltsatebh es {tow 2B 2 


bt sort etottsottage evolisy og bettags ox 
is! ral | fe 
ord aaistab beqoleveb ici ete aes oben 


ai og -2 


pertain to investment in electricity generating capacity, 
flow maximization in oil pipe lines and optimal routing 
of new pipe lines. 

Models are also being developed to represent the 
broader environment within which the energy sector of the 
economy functions. These are essentially econometric 
models with which the resource allocation models, and other 
models previously referred to, would inter-act in a 
realistic representation of the energy markets. In the 
past year considerable research has been devoted to 
analyzing energy structures and demands in OnGaric.) neue 
industrial, transportation, residential and commercial 
sectors. The methodology of extending the analysis to the 
other provinces or regions was also developed. 

The foregoing work has required a more intensified 
use of applied mathematics and the staff has been suitably 
reinforced in the mathematical programming area. Also, 
because of the fundamental research nature of the work, the 
Board has engaged in a certain amount of energy-related 
research in co-operation with professors at Laval, Ottawa 
and darvard Universities and, from time to time, by the use 
of consultants from several universities. 

As the application of models and programs increased, 
it became apparent that ready access to computers is important 
to the efficient conduct of such studies. Accordingly, a 


computer terminal has been installed at the Board's premises 
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which will be connected to a computer through leased 
telepnone lines. This offers a rapid and economical inter- 
action with extensive data systems and models as well as 
access to very fast and economical computer installations. 
The first phase of an information system, employing data 
storage and retrieval techniques, has been implemented in 
order to render more efficient tne preparation of input 


for production programs and energy models. 
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APPENDIX II 


EXEMPTION ORDERS PURSUANT TO SECTION 49* 


CLASS ''B'' CONSTRUCTION 


(This is construction which, at the discretion of the Board, 
may be the subject of a specific exemption order pursuant to 
Section 49). 


NATURAL GAS PIPE LINES 


(1) 


(2) 


(3) 


(4) 


(5) 


Trans-Canada Pipe Lines Limited, a new meter station known 
as 'St. Claude Meter Station' and works connected therewith 
added to its pipe line system in the Province of Manitoba, 
estimated cost $9,200, Order No. XG-1-67, dated 17 February, 
1967. 


Trans-Canada Pipe Lines Limited, 19.3 miles of 36-inch 
diameter pipe in four portions in the Provinces of Manitoba 
and Ontario and a meter station known as ‘Vermillion Bay 
Meter Station' and works connected therewith in the Province 
of Ontario added to its pipe line system, estimated cost 
$5,808,500, Order No. XG-2-67, dated 17 February, 1967, as 
amended by Order No. AO-1-XG-2-67, dated 20 July, 1967, and 
Order No. AO-2-XG-2-67, dated 27, July 1967 (because of the 
issuance of further Orders, the final approval in Order No. 
XG-2-67 relates only to a total of 6.6 miles of line of pipe 
and the said Meter Station). 


Trans-Canada Pipe Lines Limited, a new meter station known 
as ‘Hamilton Meter Station! and a connecting line added to 
its pipe line system at Hamilton, Ontario, estimated cost 
$35,000, Order No. XG-3-67, dated 11 May, 1967. 


Westcoast Transmission Company Limited, installation of main- 
line valves, removal of plug valves and installation of 

scraper barrel launching and receiving facilities along its 

pipe line system, in the Province of British Columbia, estimated 
cost $2,225,000, Order No. XG-4-67, dated 30 June, 1967. 


Pacific Petroleums Limited, a field compressor station and works 
connected therewith to complement compression facilities in 
certain gas fields at Fort St. John, British Columbia, connected 
to the pipe line of Westcoast Transmission Company Limited, 
estimated cost $252,600, Order No. XG-5-67, dated 13 July, 

1967. 


*Under Section 49 the Board may authorize the construction of 

pipe lines or international power lines, within certain limitations, 
by order rather than by formal certification procedure required 

for major installations of pipe line facilities or international 
power lines. 
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(9) 
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APPENDIX II (cont'd) 
meee e- 


Trans-Canada Pipe Lines Limited, a new compressor station 
known as ‘Compressor Station No. 144' and works connected 
therewith added to its pipe line system, and additions to 
five compressor stations in the Provinces of Saskatchewan, 
Manitoba and Ontario, estimated cost $10,817,000, Order No. 
XG-6-67, dated 13 July, 1967 


Trans-Canada Pipe Lines Limited, a new meter station known 
as 'Dawn-Tecumseh Meter Station' added to its pipe line 
system, near Sarnia, Ontario, estimated cost $482,000, 
Order No. XG-7-67, dated 20 July, 1967, as amended by Order 
No. AO-1-XG-7-67, dated 27 July, 1967. 


Trans-Canada Pipe Lines Limited, approximately one-half mile 
of 20-inch diameter connecting line, between its 'Dawn- 
Tecumseh Meter Station' and the 'Dawn Compressor Station' of 
Union Gas Company of Canada Limited added to the pipe line 
system of Trans-Canada Pipe Lines Limited, near Dawn, Ontario, 
estimated cost $39,100, Order No. XG-8-67, dated 20 July, 
1967. 


Trans-Canada Pipe Lines Limited, approximately 6.6 miles of 
36-inch pipe line and works connected therewith added to 

its pipe line system, in the District of Kenora, Ontario, 
estimated cost included under item (2) of this Appendix, Order 
No. XG-9-67, dated 20 July, 1967. 


Trans-Canada Pipe Lines Limited, approximately 4 miles of 
36-inch pipe line and works connected therewith added to 

its pipe line system, in the District of Kenora, Ontario, 
estimated cost included under item (2) of this Appendix, Order 
No. XG-10-67, dated 20 July, 1967. 


Trans-Canada Pipe Lines Limited, a new temporary meter station 
known as ‘Sarnia Meter Station' and works connected therewith 
added to its pipe line system, at Sarnia, Ontario, estimated 
cost $22,000, Order No. XG-11-67, dated 19 October, 1967. 
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APPENDIX II (cont'd) 


EXEMPTION ORDERS PURSUANT TO SECTION 49 


CLASS "B't CONSTRUCTION 


(This is construction which, at the discretion of the Board, 
may be the subject of a specific exemption order pursuant 
to Section 49). 


PIPE LINES 


OIL 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


Montreal Pipe Line Company Limited, a 24-inch diameter 

pipe line together with a 20-inch diameter and a 16-inch 
diameter spur line added to its pipe line system across 

the channels of the St. Lawrence River, at Montreal, 
Quebec, estimated cost $2,100,000, Order No. XO-1-67, dated 
16 March, 1967, as amended by Order No. AO-1-X0-1-67, 

dated 8 June, 1967. 


Interprovincial Pipe Line Company, additional storage tanks 
and additional telemetry facilities for remote supervision 

added to its pipe line system, in the Province of Ontario, 

estimated cost $737,000, Order No. XO-2-67, dated 6 April, 

1967. 


Interprovincial Pipe Line Company, modifications and pumping 
facilities added to its pipe line system, in the Provinces 
of Alberta, Saskatchewan and Manitoba, estimated cost 
$331,000, Order No. X0-3-67, dated 27 July, 1967. 


Trans Mountain Oil Pipe Line Company, a crude petroleum loading 
line and a water ballast line added to its pipe line system 

at Westridge-Burrard Inlet, British Columbia, estimated cost 
$185,000, Order No. XO-4-67, dated 27 July, 1967. 


Trans Mountain Oil Pipe Line Company, a new pump station known 
as ‘Redpass Pump Station' and works connected therewith added 
to its pipe line system, in the Province of British Columbia, 
estimated cost $200,000, Order No. X0-5-67, dated 27 July, 1967, 
as amended by Order No. AO-1-X0-5-67, dated 9 November, 1967. 


Trans-Mountain Oil Pipe Line Company, additional pumping unit 
and works connected therewith added to its existing 'Kingsvale 
Pump Station' forming part of its pipe line system, near 
Kamloops, British Columbia, estimated cost $100,000, Order No. 
X0-6-67, dated 27 July, 1967, as amended by Order No. 
AO-1-X0-6-67, dated 9 November, 1967. 
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APPENDIX II (cont'd) 
mata 


Montreal Pipe Line Company Limited, additional pumping 

units, replacement of existing pumping unit, reactivation 

of one pump station as well as metering facilities added 

to its pipe line system, all in the Province of Quebec, 

seals cost $900,000, Order No. X0-7-67, dated 18 August, 
7° 


Trans-Northern Pipe Line Company, a new pump station known 

as ‘Metcalfe Pump Station’ and works connected therewith 
added to its pipe line system, in the Province of Ontario, 
estimated cost $68,500, Order No. X0-8-67, dated 19 September, 
1967. 


Aurora Pipe Line Company, one-half mile of 12%-inch loop 

(of its existing pipe line) added to its pipe line system, 
in the Province of Alberta, estimated cost $20,000, Order No. 
X0-9-67, dated 19 October, 1967. 
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APPENDIX II (cont'd) 


EXEMPTION ORDERS PURSUANT TO SECTION 49 


CLASS "'C' CONSTRUCTION 


(This is miscellaneous construction of a routine character 
which, at the discretion of the Board, may be the subject 
of an annual blanket exemption order pursuant to Section 49). 


NATURAL GAS PIPE LINES 


(1) Alberta Natural Gas Company, for certain miscellaneous 
facilities to be added to its existing pipe line system 
in the Provinces of Alberta and British Columbia, estimated 
cost, $156,070, Order No. XGM-1-67, dated 20 April, 1967. 


(2) Trans-Canada Pipe Lines Limited, for certain miscellaneous 
facilities to be added to its existing pipe line system 
in the Provinces of Alberta, Saskatchewan, Manitoba, Ontario 
and Quebec, estimated cost, $9,625,908, Order No XGM-2-67, 
dated 11 May, 1967. 


(3) Champion Pipe Line Corporation Limited, for certain miscellaneous 
facilities to be added to its existing pipe line system 
in the Provinces of Quebec and Ontario, estimated cost, 
$11,000, Order No. XGM-3-67, dated 27 April, 1967. 


(4) Westcoast Transmission Company Limited, for certain miscellaneous 
facilities to be added to its existing pipe line system in 
the Provinces of Alberta and British Columbia, estimated cost 
$1,900,124, Order No. XGM-4-67, dated 11 May, 1967, as amended 
by Order No. AO-1-XGM-4-67, dated 27 July, 1967, and Order No. 
AO-2-XGM-4-67, dated 24 August, 1967. 


(5) Petroleum Transmission Company, for certain miscellaneous 
facilities to be added to its existing pipe line system in 
the Provinces of Alberta, Saskatchewan and Manitoba, estimated 
cost, $18,250, Order No. XGM-5-67, dated 8 June, 1967. 
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APPENDIX II (cont'd) 


EXEMPTION ORDERS PURSUANT TO SECTION 49 


CLASS ''C'' CONSTRUCTION 


(This is miscellaneous construction of a routine character 
which, at the discretion of the Board, may be the subject 
of an annual blanket exemption order pursuant to Section 49). 


OIL PIPE LINES 


(1) Interprovincial Pipe Line Company, for certain miscellaneous 
facilities to be added to its existing pipe line system 
in the Provinces of Alberta, Saskatchewan, Manitoba and 
Ontario, estimated cost, $668,900, Order No. XOM-1-67, 
dated 6 April, 1967. 


(2) Westspur Pipe Line Company, for certain miscellaneous 
facilities to be added to its existing pipe line system 
in the Provinces of Saskatchewan and Manitoba, estimated 
cost, $375,000, Order No. XOM-2-67, dated 6 April, 1967. 


(3) Trans-Northern Pipe Line Company, for certain miscellaneous 
facilities to be added to its existing pipe line system 
in the Provinces of Quebec and Ontario, estimated cost, 
$110,000, Order No. XOM-3-67, dated 6 April, 1967. 


(4) Montreal Pipe Line Company Limited, for certain miscellaneous 
facilities to be added to its existing pipe line system 
in the Province of Quebec, estimated cost, $70,000, Order No. 
XOM-4-67, dated 6 April, 1967. 


(5) Trans Mountain Oil Pipe Line Company, for certain miscellaneous 
facilities to be added to its existing pipe line system in 
the Provinces of Alberta and British Columbia, estimated cost, 
$642,933, Order No. XOM-5-67, dated 20 April, 1967. 
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APPENDIX XI 
PIPE LINE LEAKS, BREAKS AND MALFUNCTIONS 
The following is a summary of leaks, breaks, malfunctions 


and other pipe line incidents reported to the Board during 1967 


by companies under the jurisdiction of the National Energy Board: 


Origin of Number 

Reported of 

Incidents Incidents Remarks 

Corrosion 5) 

Defective 

Line Pipe 63 Thirty-eight were small Leaks 
resulting from minor defects in the 
longitudinal seam of pipe, while 
twenty-four occurred during testing 
of the pipe line, and one J.eak 
resulted from a "hard" spot in pipe 
metal which was associated with 
excessive laminated intrusions. 

Defective 

Equipment 6 These failures occurred in compressor 
and pumping stations. 

Defective 

Station Piping 5 


Defects in 


Circumferential 

Field Welds 3 

Other Incidents 4 Three incidents resulted from damage 
by construction equipment, the other 
when a blowdown valve was hit by 
lightning. 


TOTAL 82 
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FILE NO. Vo 2a 8 


DOSSIER teen eerie 


31 March 1969 


The Honourable Otto E. Lang, P.C., 
Acting Minister of Energy, Mines and Resources, 
Ottawa. 
Dear Sir: 

In accordance with the provisions of 
Section 91 of the National Energy Board Act, 
Statutes of Canada, 1959, Chapter 46, I have 
the pleasure to submit the Annual Report of the 
Board for the year ending 31 December 1968. 

Yours faithfully, 


(Robert D. Howland) 
Chairman 
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NATIONAL ENERGY BOARD 
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INTRODUCTION 


This, the tenth Annual Report of the National Energy 
Board, presents a resumé of the activities of the Board in 
the discharge of its statutory responsibilities during 1968. 

The National Energy Board, established in 1959 
under authority of the National Energy Board Act, consists 
of five members who are appointed by the Governor in Council 
for a period of seven years or until the age of seventy. 

The Governor in Council also appoints the Secretary of the 
Board. 

On 30 June 1968, Mr. Ian N. McKinnon, Chairman of 
the Board since its inception, retired. He was succeeded as 
Chairman by Dr. Robert D. Howland who had held the appoint- 
ment of Vice-Chairman since the establishment of the Board. 
Mr. Douglas M. Fraser, also one of the original Members of 
the Board, was appointed Vice-Chairman, and Mr. Jack G. 
Stabback, formerly the Board's Chief Engineer, became a 
Member. These three appointments were effective ] July 
1968. 

The Board's functions and responsibilities, as 
set forth under the National Energy Board Act, relate to 
both regulatory and advisory issues which become closely 
intertwined in the day-to-day operation of the Board. The 
Board's main regulatory functions require quasi-judicial 


decisions, such as the approval of pipe line projects which 
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come under its jurisdiction, the export of gas and electrical 
power and the import of gas. These decisions in turn require 
the approval of the Governor in Council before they can be 
put into effect. Thus, the Board's regulatory functions are 
a formalized means of establishing advice to the Governor in 
Council on matters affecting the national interest. This 
advice is of a kind requiring quasi-judicial treatment rather 
than the less formal procedures normally provided in the 
preparation of public service advice to Ministers. 

The expertise required for the development of sound 
and knowledgeable advice is applied in both the advisory and 
regulatory roles of the Board. For either of these purposes, 
the Board has acquired a staff to provide it with expert 
advice in the fields of economics, finance, engineering, 
operations research and law, all of which is supported by an 
administrative service. In accordance with the intent of the 
Act such expertise is being used to full potential in both 
roles. As at 31 December 1968, the establishment of the 
Board consisted of 146, including the Board Members and 
Secretary, and represented an increase of eight over the 
previous year. 

For the purposes of parliamentary appropriation, 
the work of the Board has been defined as falling within a 
single program, namely, the "Administration of the National 


Energy Board Act". Because the regulatory and advisory 
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functions are so inter-related, subdivision of parliamentary 
appropriations into two or more programs has been rejected 
as impractical. 

The objectives of the Board's program are to 
assure the best use of energy resources in Canada; to 
regulate in the public interest the construction and 
operation of oil and gas pipe lines subject to the juris- 
diction of Parliament, the charges for transmission by 
such pipe lines, the export and import of gas, the export 
of electrical power and the construction of those lines 
over which such power is exported; as well as to study and 
keep under review all matters affecting energy and sources 
of energy within the jurisdiction of Parliament, and to 
recommend to the Minister such measures as the Board may 
consider necessary or advisable in the public interest 
with regard to such matters. 

The budget appropriation of the Board for the 
1968-69 fiscal year totalled $1,602,000 of which $1,339,000 


was for salaries and $263,000 was for all other expenses. 
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OIL AND GAS 
(a) Exploration and Development 

The Board is required by statute to keep under 
review events which influence the status and growth of 
hydrocarbon reserves. The Board's staff keeps informed of 
the activities in the hydrocarbon industries at home and 
abroad in order to appraise trends and developments in 
relationships that influence the progress and well-being 
of domestic operations. Events elsewhere can significantly 
affect the rate of development of hydrocarbon resources in 
Canada. A map showing the location of the significant oil 
and gas developments in 1968 in Canada is to be found on 
the following page. 

The exploration and producing sectors of the 
industry in Canada expanded during 1968 with total spending 
reaching an estimated total of $1,300 million, which exceeds 
the 1967 figure by $130 million. 

The Prudhoe Bay oil and gas discovery on the north 
slope of Alaska is considered to be one of the largest and 
most significant in the annals of North American dil. “its 


importance can be seen by the fact that the reported crude 


oil reserves estimated by industry consultants at five to ten 
billion barrels, are approximately equal to Canada's eight 
billion barrels or about one-quarter of those of the United 
States of America in 1967. This comparison excludes non- 


conventional oil sands and oil shales. 
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The Board recognizes the potential impact of this 
discovery on the North American supply-demand patterns. At 
the end of 1968, the Board, together with other Federal 
Government Departments and Agencies, was studying the 
implications that the marketing of this oil would have on 
Canadian production and on present and future markets for 
Canadian oil. 

One of the effects of the Prudhoe Bay discovery was 
an unprecedented amount of activity in obtaining and exercising 
land permits in Arctic Canada, not only onshore but for a 
considerable distance out over the Beaufort Sea. Increased 
exploration activity is already underway in this relatively 
unknown area. Deep drilling is being carried out in the 
Mackenzie Delta. The Anderson Plains, to the east of the 
Delta, are also being evaluated with a series of strati- 
graphic tests. 

The steady growth in natural gas reserves despite 
increasing production is evidence of the growing potential 
of natural gas as a major energy source for Canada and, to 
the extent that a surplus over Canadian requirements may 
exist, as a supplement to the United States gas supplies and 
a significant element in Canadian commodity exports to the 
United States. 

Exploration for and discovery of gas continued in 
Alberta, with considerable incentive being attributable to 


continuing high sulphur prices. Several important additions 
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were made to reserves, the most significant of which was along 
the Kaybob South sour wet gas trend in the west-central part 
of the province. This occurrence is in a thick carbonate bank 
of Devonian age at depths of 10,000 feet. Cycling plants are 
being constructed whereby the natural gas liquids and the 
sulphur will be removed and the dry residue gas returned to 
the reservoir for pressure maintenance purposes. 

Several discoveries of Devonian reefs which contain 
sour wet gas in the Strachan area of western Alberta have led 
to an acceleration of exploratory drilling along a 30-mile 
stretch. 

A gas discovery in 1967 at Quirk Creek in the foot- 
hills sector triggered additional exploration which resulted 
in related nearby gas finds in 1968. These reservoirs are in 
beds of Mississippian age which have been thrusted and faulted 
to form large accumulations similar to such other foothills 
structures as Turner Valley. 

There was an up-turn in drilling activity in northern- 
most British Columbia adjacent to the Northwest Territories and 
the Yukon in the wake of previous important gas discoveries in 
large folded foothills structures. 

A sustained and orderly exploration program began in 
the Arctic Islands, which included the staking by Panarctic 
Oils of its first wildcat location on Melville Island. 

The Board assesses all exploratory results as they 


become available to determine the potential magnitude of any 


discovery and its impact on Canadian reserves. 
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The Hudson Bay sedimentary basin continues to be 
an area of interest, mainly because geophysical surveys 
conducted by the Geological Survey of Canada indicate con- 
siderable sedimentary thicknesses. 

Considerable activity continued in the Rainbow-Zama 
area of northwestern Alberta. Very large quantities of oil 
were discovered in carbonate rocks of Devonian age in February 
1965. Exploration in this unusual geological environment has 
been responsible for bringing about great advances in geo- 
physical techniques, and a broadening of the understanding of 
the subsurface regional geology. These in turn have stimulated 
activity in other areas of the Western Canadian Sedimentary 
Basin. One of these is the Winnipegosis trend of Saskatchewan 
where a co-ordinated program of extensive drilling involving 
50 wildcat tests was in progress at the year's end. 

The National Energy Board has kept under study both 
the existing and the proposed schemes for extraction and 
upgrading of bitumen from the Athabaska Oil Sands. The staff 
also keeps abreast of the research into, and field experiments 
on, heavy oil recovery in Alberta. 

Although the Colorado oil shales in the United 
States have been exploited only on a very small scale, 
sporadically, in pilot plants, the Board's staff continues 
to review the latest developments in this potentially large 


source of synthetic crude. 
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(bo) Oil - Production, Transportation and Markets 
In 1968 the average daily rate of production of 


crude oil and natural gas liquids reached a new record high 
of approximately 1,185,000 barrels. The increase of some 
80,000 barrels a day over the rate for 1967 was in excess of 
the average annual volume increase so far recorded for the 
1960's. 

Domestic demand accounted for more than half of 
the production increase. Shipments of western Canadian oil 
to Ontario refineries, which had declined slightly in 1967, 
increased once more. | 

The Board continued to be concerned as to the 
adequacy of refinery capacity in Ontario relative to oil 
product demand in the area west of the Ottawa Valley which, 
under current national oil policy guidelines, should be 
supplied "substantially" with products refined from Ontario 
crude. Accordingly, the Board undertook a series of separate 
examinations of the matter with senior representatives of 
companies engaged in refining and marketing operations in 
Ontario. Following a first round of discussions, the Board 
made a detailed survey to permit objective appraisal of the 
anticipated supply situation in the designated area of Ontario 
over a three-year forward period. Analysis of the returns 
submitted by the companies concerned was incomplete at the 
year-end. 

The movement of gasoline refined Pace foreign crude 


oil to markets west of the Ottawa Valley is another important 
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facet of this matter. Although small in volume and in relation 
to the total market, this foreign-origin gasoline can exert a 
disruptive influence in the market and tends to discourage the 
expansion of Ontario refining capacity by companies complying 
with the purposes of federal oil policy. 

Public attention was drawn to these gasoline ship- 
ments in May 1968, when a company refining in Ontario announced 
a cut-back in its level of operations and a corresponding 
reduction in its purchases of western Canadian oil. The 
company linked its decision with the continued movement of 
gasoline of foreig origin to markets west of the Ottawa 
Valley. The Board, as Government's instrument for the 
implementation of national oil policy, engaged in discussions 
with companies involved in this situation and by October 
these purchases of western oil were fully restored. 

Pipe line fill represented an important component 
of domestic demand for Canadian oil in 1968. Substantial 
volumes of oil were required to fill new pipe lines in the 
Prairie Provinces and in addition, some two and a half million 
barrels were needed to fill the first section, to Chicago, 
Illinois, of the Lakehead Pipe Line Company's new loop line 
from Superior, Wisconsin, to Sarnia, Ontario. Canadian oil 
in this line, as in the rest of the Lakehead system, is in 
bond for customs purposes until delivered to connecting 


carriers in the United States. In December, the first exports 
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of Canadian oil transported via the new Chicago pipe line 
took place with deliveries into the facilities of the 
Tecumseh Pipe Line Company for on-shipment to refineries 
at Detroit, Michigan, and Toledo, Ohio. 

Export demand for Canadian oil was exceptionally 
strong in the United States east of the Rockies as illustrated 
in Appendix IX. This was associated with a lack of pipe 
line capacity for United States crude to adequately meet 
domestic market demand in the Great Lakes area pending the 
completion in September 1968 of new United States pipe line 
facilities. 

For Canadian producers, the effect of a lower 
export rate in the fourth quarter of the year was cushioned 
by the simultaneous need to provide the initial line-fill 
previously mentioned. The Board is particularly grateful 
for the understanding and co-operation extended to it by the 
industry in effecting the adjustments to meet the changing 
supply and demand situation in the area of our export markets. 

Exports to the west coast of the United States were 
down from the levels achieved in the circumstances attendant 
on the Middle-East emergency of 1967 (see Appendix IX). 
However, the volume of Canadian oil exported to this area in 
1968 substantially exceeded estimates made at the beginning 


of the year. 
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Gas - Production, Transportation and Markets 


The Board has continued to review and study the 
various gas reservoirs in Western Canada. This fundamental 
study aims to provide the information necessary for the 
Board to understand the structure and growth of gas reserves, 
both present and forecast. Predicting Canadian requirements 
and relating these to the reserves gives a measure of the 
surplus supplies. This assists the Board in making decisions 
concerning exports and imports of natural gas, consistent with 
the objective of assuring adequate supplies to the Canadian 
consumer and at the same time encouraging the natural gas 
industry to continue to develop new Canadian reserves. 

The Board's staff continues to keep informed on 
various proposals and new facilities for the improvement of 
supply, deliverability and system reliability in the 
Canadian natural gas industry. 

The Great Lakes Transmission Company project, a 
new pipe line to supply Canadian gas to Eastern Canada via 
the United States, was finally completed and put into operation 
late in 1968. The project, approved by this Board in 1966, 
had a long and stormy passage. Federal Power Commission 
approval of the scheme in June 1967, was appealed by Northern 
Natural Gas, thus triggering a complicated series of hearings 
in the United States courts and before the Federal Power 


Commission. These culminated with a request by Northern 
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Natural Gas for an Order to halt construction pending 
reconsideration of the case. This was denied and a 
subsequent request for a rehearing of that action was also 
refused in November 1968. 

Although the flow of gas to Eastern Canada was 
thus assured for the 1968-69 heating season by the physical 
completion of the facilities, ownership of the United States 
portion of the line, now held equally by Trans-Canada Pipe 
Lines Limited and American Natural Gas Company, has still 
to be reviewed by the Federal Power Commission. Whatever 
the outcome of this matter, it is expected that the line 
will continue to deliver increasing volumes of Canadian gas 
to Ontario markets. 

In a somewhat interrelated situation, the Board 
denied the April 1968 application of Union Gas Company of 
Canada, Limited for authorization to import an additional 
1,108 Bef of gas from Panhandle Eastern Pipe Line Company 
over a period of 20 years. A companion application for a 
certificate to authorize the construction of additional 
facilities required for the transmission of the gas proposed 
to be imported was also denied by the Board. 

In its "Reasons for Decision" the Board stated that 
before it should issue an import licence it must be satisfied 
that the importation of the gas will be of some advantage to 


Canada. The Board concluded that, in this case, the advantages 
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of using indigenous resources were not off-set by other 
factors and, therefore, denied the application. 

Based upon its assessment of the evidence, the 
Board concluded that Union's contention that there would 
be a cost advantage from the proposed import in contrast to 
purchasing the additional gas from Trans-Canada Pipe Lines 
Limited was not substantiated because of the extreme sensi- 
tivity of the contractual arrangements to price increase 
and the marginal nature of the estimated benefit that would 
accrue from the import. 

In December 1967 the Board issued a dismissal order 
with respect to an application by Westcoast Transmission 
Company Limited to amend gas export licence GI-23 to conform 
to conditions laid down by the Federal Power Commission. In 
January of 1968 new proposals were presented to both Canadian 
and United States regulatory authorities by Westcoast and El 
Paso Natural Gas Company, respectively. The new proposals 
were approved in both countries. In Canada the result is 
that Westcoast now has approval to export 505,000 Mcf/d until 
1977 and 202,000 Mcf/d from then until 1988 when GL-23 expires. 

Westcoast and El Paso have recently agreed, subject 
to regulatory authorization, on a further increase in supplies 
of Canadian gas to meet the growing demand in the United 


States Pacific Northwest area. 
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An application by Alberta and Southern Gas Company 
Limited for the removal from the Province of Alberta of an 
additional 220,000 Mcf/d, to be effected in equal instalments 
in 1970 and 1971, was at year-end still under consideration 
before the Alberta Oil and Gas Conservation Board, and would 
if approved be followed by a related application to the 
Board for an export licence. 
Pipe Line Operation - General 

An important function of the Board is to assure 
that the design, operation and maintenance of pipe lines 
coming under its jurisdiction is consistent with public 
safety. The Board conducts a continuous surveillance of 
design and operation of pipe lines, analyzes causes of 
failures and malfunctions, and seeks to remove causes and 
prevent recurrence so far as possible. A list of incidents 
which occurred during 1968 is included in Appendix XI. 

Several meetings were held with pipe line company 
management in order to review pipe specifications, reliability 
of pipe line equipment, and design of compressor and metering 
Stations in relation to fire, lightning and explosion hazards. 
The Board met with representatives of the Canadian Petroleum 
Association to discuss pipe specifications, pipe line surveys 
and profiles and construction practices, particularly through 
agricultural land. 

The Board also conducted an investigation of a pipe 
line malfunction in the Yukon Territories at the request of 


the Department of Indian Affairs and Northern Development. 
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In 1968, the Board issued a total of 1,008 
certificates, licences, permits and orders compared with 
1,079 during 1967. These included 577 orders relating to 
the crossing of and by pipe lines with regard to other 
utilities and highways, 21 orders approving plans, profiles 
and books of reference, and 109 orders granting leave to open 
to oil and gas pipe lines, including orders authorizing the 
operation of existing facilities at operating pressures higher 
than those previously authorized. Generally speaking, these 
orders relate to the protection of the public and pipe line 
facilities and to safety in pipe line operations. The Board 
carried out numerous field inspections concerning the pressure 
testing of new oil and gas pipe lines, the re-testing and 
internal sand-blasting of existing pipe lines and the testing 
of gas compressor and oil pumping stations. Complaints 
received from individual landowners in regard to pipe line 
construction resulted in field inspections by the Board's staff. 

In co-operation with the Canadian Transport Commission, 
proposed regulations are being prepared to apply to applications 
seeking certificates of public convenience and necessity for the 
construction and operation of combined pipe lines for the trans- 
portation of hydrocarbons and commodities. 

The Board, in co-operation with the Department of 
Energy, Mines and Resources and the Dominion Bureau of Statistics, 
completed work on two maps issued in 1968 showing respectively 


gas pipe lines and oil pipe lines in Canada. 


Wa XA woo Yo. {e308 baieek 
tt bateqmoo ars i an oreq 

at: ‘gotseler exobie SN2 badechal epasine 
“atso od bieger, datw ents oaia x rd, 

3 Belttotq ,aneiq gatworqgs et 


=a 
‘ 


baa (aonereler to aloo 
; en? sofstronstue exebro gaibul oat efentl eqiq esg bas ‘nies 


neqo of evanel anita etebro 


tefyid eeiveestq sntieveqo ga seialfLiss? gnidetxe to eksareeen bie 


eon) ,antiseqe ylisteie) -.bepitodiues vlevoiverq sacld asda 

5 ah 
*nil eqiq bas obidug ald Yo notte otg aft oF sJdsiet szeirr9 
THoh oT  enoiveteqo enii eqiq mt ytelse od bas asssceaeill 


Pe : i. 


, ‘ “ ‘ 4 
THSeS'G Os Biintesones enolioogeal bletli ewotemunm duo bsiviss 


oN& aditead-et ey .eenli eqiq.esy bas lio wen to gnises 


aff3ae3 en3 5Sne eentl agiq zaisetxs to anisesid«bngs Lenten a 
am, (i 
Iiislomyd ,enotvyaze saiqnwa Lio baa x6 Ees1gnos Zag. to % 

at 

stil sqiq of. bisaes ai evonwobasl Lavbivibat mort bevieoet 7 


ea’ oteoh eda vd enolioogen? blot? ni betiveer not voussenop) 
aolveimmod JiaqeasiT mectheaed eds .agiw noksa7aqd~o9 ni | 
| (laqe o2 betage sc ; anted S18 eiolisliger bgnoqorq 

i. oe 
oat “ol voieresen bas somet meviaos oifdug ta setuottitres anites | 
“ENST7 ef 4ol eanil eqiq bertdmos to holvsteqo bns noisorsdeno: 
|  4eeidtbommos bas enodissotbyn Yo motzess 
; lo SuemgyeqeG of dole ROL IB IOI OOS ak <bis08 oT ty 


ie 


aoltettes& to mReIu8 notwimoG eft bas eoouossi bas 
ie ha) Ah 


beetoectes ee 


se mae, . =e 


. + a’ igh ia iat a oa oe 


ylevisosqesy gniwoda HaeCL nt bevaeli eqan 
49 


re “Shans ai nest eh hy 


a OLA 


ELECTRIC POWER 

During 1968 the Board provided advice to the Federal 
Government and to various Provincial Governments and their 
agencies on proposals to expand power systems and to build 
interconnections. 

Recommendations have been made to the Department 
of Energy, Mines and Resources on the basis of a technical 
and economic evaluation carried out by the Board of a proposal 
to supply the major part of Newfoundland's power needs to 
1992 from Churchill Falls. 

The Board, acting at the request of the Atlantic 
Development Board, and Montreal Engineering Company Limited 
acting for the Maritime Electric Company completed a joint 
study of future power supply alternatives for Prince Edward 
Island. This economic study compared a possible system ex- 
pansion for the Island which would not include interconnection 
with the mainland, to various schemes which would interconnect 
Sie Island system with the Maritime Power Pool on the mainland. 

The Board's staff collaborated with the Atlantic Tidal 
Power Programming Board in studies on the electric power aspects 
of the Fundy Tidal Power scheme. Examined were the technical 
and economic aspects of using tidal power and energy to meet 
future power requirements in the Maritimes and Quebec, and 
the possibility of supplying some power to the New England 
States during the early years of operation of tidal power 


facilities. 
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These power development studies involved the pre- 
paration of long range load forecasts for various parts of 
Canada and an analysis of alternative generation development 
programs to meet the loads. 

Studies on interconnections took into account the 
successful operation of the 735,000 volt transmission lines 
in Quebec and the 500,000 volt transmission systems in 
Ontario and British Columbia and the transmission facilities 
being built in Manitoba and British Columbia. It has now 
become a fact of power utility life that operation of an 
international power line between a Canadian power system and 
a United States power system automatically interconnects the 
Canadian system with one of the existing power pools in the 
United States which in turn is interconnected with others to 
form a vast power pool encompassing most of Canada and the 
United States. 

The power systems in British Columbia, Eastern 
Ontario, New Brunswick and Nova Scotia are now interconnected 
via the United States power systems and within a few years 
those in Saskatchewan, Manitoba and Western Ontario will also 
be incorporated in the interconnected North American Power 
pools. These pooled facilities may be used to realize 
benefits but may also cascade problems from one power system 


to another. 
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In accordance with the National Power Policy 
announced in Parliament in 1963, the Government, on 
recommendation by the Board, may approve the export of 
various classes of inter-utility transfer. These enable 
Canadian utilities to gain benefits from the provision of 
standby service in emergencies, the exchange of economy 
energy, the sale of surplus interruptible energy, diversity 
interchanges, maintenance co-ordination, and short term 
exports incidental to integrated development programs. The 
major power pools in North America have formed committees 
to develop satisfactory standards for interconnected 
operation to avoid large scale blackouts such as that which 
occurred on 9 November 1965. The Board maintains its 
interest in the work being done in this field in Canada 
and the United States to the end that Canadian utilities 
take maximum advantage of participation in the continent- 
wide power pool while protecting the Canadian public interest. 

Interchanges between interconnected utilities 
which have their peak loads at different times of the day 
or their annual peaks in different seasons of the year can 
bring benefits to the parties included. As part of its 
continuing studies on a national power grid, the Board is 
studying the value of various Canadian system inter- 


connections. 
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To carry out its advisory and regulatory work, 
the Board updated its information on power systems in Canada 
and in the adjacent areas of the United States. Canadian 
electric power development plans and innovations in the 
electric power field were kept under review by means of 
visits to Canadian utilities, manufacturers and associations 
and by staff attendance at conferences and committees 
organized by various associations. Data accumulation 
continued on thermal station production and fuel costs so 
as to maintain an insight into the competitive use of the 
various fuels in electric power plants. 

Appendices I, II and III list the certificates of 
public convenience and necessity, licences and orders for 
the exportation of power issued during 1968 under Part III 
and Part VI of the National Energy Board Act. 

Appendix XIII provides details of electric energy 


exports for the year. 
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FINANCIAL ASPECTS 

During 1968 the Board continued its surveillance 
of the financial affairs, accounting practices, rates, tolls 
and tariffs of pipe line companies under its jurisdiction. 

The staff of the Board reviewed and analyzed the 
prescribed quarterly and annual financial reports which are 
prepared and filed by the companies. Certain reports dealt 
with special financial information covering such matters as 
cash flow and budget forecasts, construction cost reports, 
depreciation policies and financing arrangements. The Board 
reviewed and approved the accounting treatment of particular 
transactions in accordance with the provisions of its Uniform 
Accounting Regulations. 

The Board continued to review and analyze the agree- 
ments and contracts covering the sale, purchase and transport- 
ation of gas by companies under its jurisdiction. Information 
about volumes of throughput, revenues and expenses of pipe line 
companies, was analyzed regularly in accordance with the Board's 
practice. 

Field examinations of the operating accounts of four 
major pipe line companies were conducted during the year. These 
examinations enabled the Board to keep informed on significant 
cost information with respect to operating and plant accounts 
and, in addition, ensured that the companies were maintaining 
their accounts in conformity with the Uniform Accounting 
Regulations. The Board intends to continue the policy of 


regular field examinations. 
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Revision of the Board's Uniform Accounting Regulations 
for Gas Pipe Line Companies was completed late in the year and it 
is anticipated that formal approval of the new Regulations will 
be given in 1969. Several meetings with representatives of the 
gas pipe line industry took place for the purpose of exchanging 
views on the form and content of the proposed new Regulations 
and, where appropriate, discussions were held with other parties 
who expressed an interest in such Regulations. 

No formal proceedings with respect to the regulation 
of rates, tolls and tariffs have been held. Discussions con- 
tinued, however, on rate matters between the Board and companies 
under its jurisdiction and it appears likely that rate hearings 
will be necessary in the near future. A firm of chartered 
accountants, experienced in regulatory work, has been retained 
to conduct a rate study of a gas pipe line company under the 
Board's jurisdiction in co-operation with the staff of the Board. 
A similar study had previously been initiated relating to one 
of the oil pipe line companies. 

The Board conducted a study of the depreciation 
policies of one of the large gas pipe line companies under its 
jurisdiction as well as a study of various factors which could 
influence financing arrangements in the pipe line industry. In 
addition, discussions were held with various members of the 
national and international financial community to assist in 
the assessment of the availability and cost of capital to the 


pipe line industry. 
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SUPPORTING ENERGY STUDIES 

Economic analysis and consultations in connection 
with long term energy forecasting continued during 1968. The 
energy forecasts for the residential/commercial, industrial 
and transportation sectors for all provinces of Canada were 
further developed, with the assistance of a computer program. 
Following consultations across the nation with representatives 
of government and industry, the program was extensively used 
by the Board's staff in sensitivity analyses to test the 
effects of changes in the assumptions. An assessment of the 
potential export market is an essential part of such a study. 

During the year the Board published a consolidation 
of the historical energy statistics which were assembled to 
provide the basis for the foregoing work on long term energy 
forecasting. The material was issued in the form of a reference 
document in order to make it available to industry, various 
levels of government and other interested parties. 

Development continued on the model of the energy 
sector of the Canadian economy which comprises a system of 
computer programs related to a source-to-market oil and gas 
investment-allocation model, a resource exploration model and 
several programs of a financial and policy nature. Simple as 
1t 18 in 1ts present form, the energy supply and demand model 
is expected to embody in increasing detail the assumptions and 
relationships underlying the Board's energy forecast. As such, 


it should provide the Board with an effective means to 
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consolidate, assess, review and change the forecast assumptions 
and relationships in the light of new developments and conditions. 
These activities have been supported by econometric research. 

Studies primarily related to the Ontario fossil fuels 
model were further developed during 1968 and papers dealing 
with several Pacets of this analysis were presented at the 
Calgary meeting of the Canadian Economic Association in June. 

Starting with a review of an existing oil exploration 
model and the gathering of exploration data, work progressed 
satisfactorily on an oil and gas discovery and industry invest- 
ment decision model. 

During 1968 the Board developed computer programs 
for determining the optimal design of a new gas pipe line 
system or of incremental facilities for existing systems. 
The Board has also prepared programs associated with such 
systems. 

The Board continued to co-operate with the Dominion 
Bureau of Statistics and other federal departments and agencies 
in the further development of energy statistics. This work 
required original research and also liaison with provincial 
organizations and the energy industries as well as other federal 
agencies. 

The Board undertook several Operations Research 
studies on behalf of the Department of Transport concerning the 
servicing of aids to navigation, an investment study for the 


replacement of Coast Guard ships on the Pacific Coast, ice- 
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breaking and Arctic re-supply operations, as well as marine 
search and rescue. 

Canada's participation in the energy activities of 
the Organization for Economic Co-operation and Development 
continued to devolve upon the Board. Liaison was maintained 
through attendance at meetings and contributions to various 
projects. Work commenced during the year on the preparation 
of a review of Canada's Energy Policies for presentation to the 
Organization for Economic Co-operation and Development later in 
1969. In addition, the Board has assisted the Department of 
National Health and Welfare in its co-ordination of the Canadian 
contribution to the Energy and Oil Committees' studies on 
environmental pollution. 

The Board in co-operation with the Public Service 
Commission and the Department of Energy, Mines and Resources, 
participated with York University in the development of a 
graduate course in Energy Economics which is planned to commence 
in 1969. The course is designed to provide specialized energy- 
oriented economists for government and industry. 

A staff study entitled "An Economic Analysis of 
Generation Patterns on Future Power Systems" was published 
during the year. This study dealt with the relative merits of 
nuclear plants to supply base load, fossil-fuel plants to meet 
the intermediate loads and pumped storage or gas turbines to 


meet the peak loads. 
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In addition, papers prepared by the Board's staff 
were presented at two international conferences. These were 
"Regional Model of the Energy Sector of the Canadian Economy" 
presented at the World Power Conference in Moscow in August, 
and "Determination of Optimal Residual Thermal Loads in a 
Hydro-Thermal Power System" presented at the International 
Conference on Operations Research in Electric Power Systems 


in Athens in November. 
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APPENDIX II 


EXEMPTION ORDERS PURSUANT TO SECTION 49 
ISSUED DURING 1968 
CLASS 'B'' CONSTRUCTION 


(This is construction which, at the discretion of the Board, 
may be the subject of a specific exemption order pursuant 
to Section 49). 


NATURAL GAS PIPE LINES 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


Trans-Canada Pipe Lines Limited, approximately 43,600 feet of 
36-inch diameter line of pipe and other works connected 
therewith added to its pipe line system in the Province of 
Manitoba, estimated cost $210,000.00, Order No. XG-1-68, 
dated 19 March, 1968. 


Trans-Canada Pipe Lines Limited, 17.1 miles of 36-inch 
diameter line of pipe, together with all appurtenances and 
other works connected therewith added to its pipe line system, 
in two separate portions in the Province of Saskatchewan, 
estimated cost $3,101,200.00, Order No. XG-2-68, dated 18 
June, 1968. 


Trans-Canada Pipe Lines Limited, 15.5 miles of 36-inch 
diameter line of pipe, together with all appurtenances and 
works connected therewith added to its pipe line system, in 
the Province of Manitoba, estimated cost $2,711,400.00, 
Order No. XG-3-68, dated 18 June, 1968. 


Trans-Canada Pipe Lines Limited, a 'Temporary Meter Station' 
facility and certain other works connected therewith added 

to its existing 'Emerson Export Gate Station' in the Province 
of Manitoba, estimated cost $5,500.00, Order No. XG-4-68, 
dated 20 June, 1968. (This facility is now removed). 


Trans-Canada Pipe Lines Limited, a new meter station known 

as 'Denzil Meter Station' and other works connected therewith 
added to its pipe line system in the Province of Saskatchewan 
(Unity Line), estimated cost $22,500.00, Order No. XG-5-68, 
dated 20 June, 1968. 


Trans-Canada Pipe Lines Limited, a new meter station known 

as 'Macklin Meter Station' and other works connected therewith 
added to its pipe line system in the Province of Saskatchewan 
(Unity Line), estimated cost $16,400.00, Order No. xG-6-68, 
dated 20 June, 1968. 
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APPENDIX II (cont'd) 
i ae 


(7) Trans-Canada Pipe Lines Limited, a new meter station known 
as ‘Sault Ste. Marie Meter Station’ and other works connected 
therewith added to its pipe line system, in the Province of 
Ontario, estimated cost $90,800.00, Order No. XG-7-68, dated 
18 July, 1968, as amended by Order No. AO-1-XG-7-68, dated 
12 September, 1968. 


(8) Trans-Canada Pipe Lines Limited, (i) a new meter station 
known as 'St-Mathieu Meter Station' and other works connected 
therewith, estimated cost $58,100.00 (ii) approximately 
one-half mile of 16-inch diameter line of pipe, being a 
"Connecting Line', estimated cost $65,396.00, all in the 
Province of Quebec, added to its pipe line system, Order No. 
XG-8-68, dated 18 July, 1968, as amended by Order No. 
AO-1-XG-8-68, dated 12 September, 1968. 


(9) Trans-Canada Pipe Lines Limited, a new meter station known 
as ‘Metcalfe Meter Station' and other works connected 
therewith added to its pipe line system in the Province of 
Ontario (Ottawa Lateral), estimated cost $46,600.00, Order No. 
XG-9-68, dated 1 August, 1968, as amended by Order No. 
AO-1-XG-9-68, dated 12 September, 1968. 


(10) Trans-Canada Pipe Lines Limited, a temporary metering facility 
and other works connected therewith, located at its existing 
‘Trafalgar Meter Station' site, in the Province of Ontario 
(Niagara Extension), estimated cost $8,885.00, Order No. 
XG-10-68, dated 9 August, 1968. (This facility is now removed). 


GhG Westcoast Transmission Company Limited, 5 miles of 16-inch 
diameter line of pipe and works connected therewith added to 
its pipe line system in the Peace River District, Province of 
British Columbia (Clarke Lake Lateral), estimated cost 
$550,000.00, Order No. XG-11-68, dated 29 August, 1968, as 
amended by Order No. AO-1-XG-11-68, dated 17 September, 1968. 


(12) Westcoast Transmission Company Limited, an additional compressor 
unit and other works connected therewith added to its existing 
"Blue Hill Field Compressor Station' forming part of its pipe 
line system, in the Province of British Columbia, estimated cost 
$810,000.00, Order No. XG-12-68, dated 29 August, 1968. 


(13) Trans-Canada Pipe Lines Limited, a new meter station known as 
‘Osnabruck Meter Station' and other works connected therewith 
added to its pipe line system, in the Province of Ontario, 
estimated cost $10,600.00, Order No. XG-13-68, dated 26 
September, 1968. 
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APPENDIX II (cont'd) 
Tine 


Trans-Canada Pipe Lines Limited, a new meter station known as 
'Campbellford Meter Station' and other works connected therewith 
added to its pipe line system, in the Province of Ontario, 
estimated cost $27,300.00, Order No. X¥G-14-68, dated 26 
September, 1968. 


Westcoast Transmission Company Limited, approximately 3 miles 

of 16-inch diameter line of pipe, together with all appurtenances 
and works connected therewith to be added to its pipe line 
system, in the Province of British Columbia (Clarke Lake 
Lateral), estimated cost $521,700.00, Order No. XG-15-68, dated 
31 October, 1968, as amended by Order No. AO-1-XG-15-68, dated 

12 December, 1968. 


Alberta Natural Gas Company, a new meter station known as 

"Elko Meter Station’ and other works connected therewith added 
to its pipe line system, in the Province of British Columbia, 
aa ae cost $16,500.00, Order No. XG-16-68, dated 19 December, 
1966. 
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APPENDIX II (cont'd) 


EXEMPTION ORDERS PURSUANT TO SECTION 49 
ISSUED DURING 1968 
CLASS ''B'' CONSTRUCTION 


(This is construction which, at the discretion of the Board, 
may be the subject of a specific exemption order pursuant to 
Section 49). 


OIL PIPE LINES 


(1) Trans-Northern Pipe Line Company, approximately 22.8 miles of 
12 #-inch OD line of pipe, together with all appurtenances and 
works connected therewith, added to its pipe line system, in 
two separate portions, in the Province of Ontario, (Ottawa 
Lateral), estimated cost $1,350,000.00, Order No. XO-1-68, dated 
4 July, 1968. 


(2) Trans-Northern Pipe Line Company, approximately one-half mile 
of 10 44-inch OD line of pipe and other works connected therewith 
added to its pipe line system in the Province of Quebec, estimated 
cost $30,000.00, Order No. X0-2-68, dated 1 August, 1968. 


(3) Montreal Pipe Line Company Limited, (i) one pumping unit and 
other works connected therewith added to its existing 'St- 
Cesaire Pump Station', estimated cost $140,000.00, (ii) a 12-inch 
positive displacement meter and other works connected therewith 
at its existing 'Montreal East Terminal', estimated cost $30,000.00, 
all added to its pipe line system in the Province of Quebec, 
Order No. X0-3-68, dated 12 December, 1968. 


(4) Murphy Oil Company Limited, approximately 59,000 feet of 6.625- 
inch OD line of pipe, together with all appurtenances and works 
connected therewith, in the Province of Alberta, estimated cost 
$212,300.00, Order No. XO0-4-68, dated 12 December, 1968. 
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APPENDIX II 


EXEMPTION ORDERS PURSUANT TO SECTION 49 
ISSUED DURING 1968 
CLASS '"Bt' CONSTRUCTION 


(This is construction which, at the discretion of the Board, 


may be the subject of a specific exemption order pursuant 
to Section 49). 


INTERNATIONAL POWER LINES 


(1) Manitoba Hydro-Electric Board, for a new international power 
line to operate at 7,200 volts and to connect the Applicant's 
system south of Sprague, in the Province of Manitoba with a 
commercial customer, Roseau Electric Co-Operative Incorporated, 
in the State of Minnesota, as a matter of border accommodation. 
Order No. XE-1-68, dated 21 August, 1968. 
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APPENDIX II (cont'd) 


EXEMPTION ORDERS PURSUANT TO SECTION 49 
ISSUED DURING 1968 
CLASS "C'! CONSTRUCTION 


(This is miscellaneous construction of a routine character which, 
at the discretion of the Board, may be the subject of an annual 
blanket exemption order pursuant to Section 49). 


NATURAL GAS PIPE LINES 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


Alberta Natural Gas Company, for certain miscellaneous facilities 
added to its existing pipe line system in the Provinces of Alberta 
and British Columbia, estimated cost $211,900.00, Order No. 
XGM-1-68, dated 4 April, 1968, as amended by Orders No. 
AO-1-XGM-1-68, dated 12 September, 1968, and No. AO-2-XGM-1-68, 
dated 12 December, 1968. 


Petroleum Transmission Company, for certain miscellaneous 
facilities added to its existing pipe line system in the Provinces 
of Saskatchewan and Manitoba, estimated cost $26,500.00, Order 

No. XGM-2-68, dated 18 April 1968. 


Peace River Transmission Company Limited, for certain miscellaneous 
facilities added to its existing pipe line system in the Provinces 
of Alberta and British Columbia, estimated cost $1,815.00, Order 
No. XGM-3-68, dated 2 May, 1968. 


Champion Pipe Line Corporation Limited, for certain miscellaneous 
facilities added to its existing pipe line system in the Provinces 
of Ontario and Quebec, estimated cost $5,440.00, Order No. 
XGM-4-68, dated 2 May, 1968. 


Westcoast Transmission Company Limited, for certain miscellaneous 
facilities added to its existing pipe line system in the Provinces 
of British Columbia and Alberta, estimated cost $2,171,435.00, 
Order No. XGM-5-68, dated 4 July, 1968. 


Trans-Canada Pipe Lines Limited, for certain miscellaneous facilities 
added to its existing pipe line system in the Provinces of Alberta, 
Saskatchewan, Manitoba, Ontario and Quebec, estimated cost $11,408, 982.0 
Order No. XGM-6-68,dated 18 July, 1968. 
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APPENDIX II (cont'd) 


EXEMPTION ORDERS PURSUANT TO SECTION 49 
ISSUED DURING 1968 
CLASS "C'' CONSTRUCTION 


(This is miscellaneous construction of a routine character which, 
at the discretion of the Board, may be the subject of an annual 
blanket exemption order pursuant to Section 49). 


PIPE LINES 


(1) 


(2) 


(3) 


(4) 


(5) 


Westspur Pipe Line Company, for certain miscellaneous facilities 
added to its existing pipe line system in the Provinces of 
Saskatchewan and Manitoba, estimated cost $705,000.00, Order No. 
XOM-1-68, dated 21 March, 1968. 


Trans Mountain Oil Pipe Line Company, for certain miscellaneous 
facilities added to its existing pipe line system in the 
Provinces of Alberta and British Columbia, estimated cost 
$621,819.00, Order No. XOM-2-68, dated 21 March, 1968. 


Montreal Pipe Line Company Limited, for certain miscellaneous 
facilities added to its existing pipe line system in the 
Province of Quebec, estimated cost $116,200.00, Order No. 
XOM-3-68, dated 21 March, 1968. 


Trans-Northern Pipe Line Company, for certain miscellaneous 
facilities added to its existing pipe line system in the Provinces 
of Ontario and Quebec, estimated cost $260,000.00, Order No. 
XOM-4-68, dated 21 March, 1968. 


Interprovincial Pipe Line Company, for certain miscellaneous 
facilities added to its existing pipe line system in the Provinces 
of Alberta, Saskatchewan, Manitoba and Ontario, estimated cost 
$395,400.00, Order No. XOM-5-68, dated 4 April, 1968. 
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APPENDIX XI 


PIPE LINE LEAKS, BREAKS AND MALFUNCTIONS 


The following is a summary of leaks, breaks, malfunctions 
and other pipe line incidents reported to the Board during 1968 by 


companies under the jurisdiction of the National Energy Board: 


Origin of Number 

Reported of 

Incidents Incidents Remarks 

Corrosion 12 

Line Breaks 59 Twenty-eight were small leaks 
resulting from minor defects 
in the longitudinal seam of pipe, 
while twenty-nine occurred during 
testing of the pipe line, two as 
as result of rupture in pipe. 

Defective 7 These failures occurred in 

Equipment compressor and pumping stations. 

Defective 2 


Station Piping 


Defects in 1 
Circumferential 
Field Welds 


Explosions aL At Belleville, Ontario. 


Other Incidents 4 One incident resulted from damage 
by construction equipment, two 
caused by rocks left under pipe, 
and piece of pipe cut out for 
upgrading of pipe line. 


TOTAL 86 
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31 March 1970 


The Honourable J.J. Greene, P.C., 
Minister of Energy, Mines and Resources, 
Ot. t 8. Wai 


Dear Sir: 

In accordance with the provisions of 
Section 91 of the National Energy Board Act, 
Statutes of Canada, 1959, Chapter 46, I have 
the pleasure to submit the Annual Report of 


the Board for the year ending 31 December, 1969. 
Yours faithfully, 


(Robert D. Howland) 
Chairman 
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INTRODUCTION 

This is the eleventh Annual Report of the National 
Energy Board presenting a resumé of the Board's activities 
in the discharge of its statutory responsibilities during 
1969. 

The Board consists of five members who are each 
appointed by the Governor in Council to hold office for a 
term of seven years with provision for reappointment or until 
a member reaches the age of seventy. The Governor in Council 
also appoints the Secretary of the Board. 

As set forth by the National Energy Board Act, the 
Board's functions are two-fold, namely, regulatory and 
advisory. Although these two functions are treated separately, 
in actual practice the two are so losely intertwined that it 
is difficult to make a clear-cut distinction between them. 
Thus for the purposes of parliamentary appropriation, the 
work of the Board has been defined as a single program and the 
Board has been charged with the management of this program. 

The Board acts as a regulatory body in the issuing, 
with the approval of the Governor in Council, of certificates 
of public convenience and necessity for the construction of 
interprovincial pipe lines and international power lines as 
well as the issuing of licences for the import and export of 
gas and the export of electrical power. In addition, the Board 


is charged with the implementation of adequate standards of 
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construction and operation in order to ensure the safety of 
any facility which it has certificated. The Board also has 
the authority to regulate the tolls charged by gas and oil 
pipe line companies under its jurisdiction to ensure that 
such tolls are just and reasonable. 

In its advisory capacity, the Board is required to 
Study and keep under review all matters relating to energy 
that come within Federal jurisdiction, to report on these 
matters to the Minister of Energy, Mines and Resources and 
to recommend to the Minister any measures within the jurisdic- 
tion of the Federal Government that the Board considers 
necessary or advisable to undertake in the public interest to 
ensure the proper use and development of energy and its sources. 
As part of this function, the Board may undertake Special 
Studies on any matters dealing with energy either at the 
request of the Minister or on its own initiative. 

The Board is keenly aware of the need for technical 
expertise and guidance on a professional level if it is to 
adequately carry out its duties under the Act. Accordingly the 
Board has acquired a staff to provide it with expert advice 
in the fields of economics, finance, engineering, operations 
research and law, all of which is supported by an administrative 
Service. The establishment of the Board as at 31 December, 1969 


was 156, an increase of 10 over the previous year. 
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In the past, the Board has experienced some 
difficulty in recruiting suitably qualified personnel but 
in 1969 was more successful in meeting its staffing require- 
ments. 

During 1969 the offices of the Board were relocated 
to the Trebla Building, 473 Albert Street, Ottawa 4, asa 
result of the amalgamation of the Departments of Industry 
and Trade and Commerce which required the Space the Board 
previously occupied in Place de Ville. 

The Budget appropriation of the Board for the 
1969-70 fiscal year totalled $2,078,000 of which $1,660,000 


was for salaries and $418,000 for all other expenses. 
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OG AND: GAS 


Exploration and Development 


One of the Boardts functions is to review the 
various,activitiesS connected with the exploration fon) ane 
discovery of hydrocarbon reserves. The Board studies 
reports of discoveries and appraises them in the context 
of both existing reserves and the trends in their growth. 
Although the main thrust of this work is naturally directed 
to Canada, discoveries elsewhere are noted and reported. 
A map showing the location of the elenifwecanl oi] and 24s 
developments in Canada in 1969 appears on the following 
page. 

wejus estimated .Giat in Canada a total of 
$1,400 million was expended on development in 1969 as 
Compared to Wie 41 B0O/mi Ligon seene in 19468.. .Cumtaareas 
expenditures on oil and gas exploration in Western Canada 
from the béginning@vjer Activity in that, area to the ena 
of 1969 are estimated to be $1. 300 million) 

The total value of the oil and gas produced in 
Canada in 1969 was estimated to be #1,450 her Lon ~ a 
figure which represents about one quarter®ol thet ots i 
Value of Mineral product#én tor all Of Canadm. he ltortal 


value of the oil and gas produced in 1968 was $51,160 million. 
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Exploration and drilling in the Canadian Arctic 
were considerably expanded because of the interest 
generated by the discoveries at Prudhoe Bay on the North 
Slope of Alaska where $900 million was paid for leases in 
1969. Canadian corporations played a direct part in the 
activity in the area through drilling and by reason of 
land holdings, while Canadian experience in Arctic 
exploration continued to be of general help! to the 
imdvistr ys 

The most Significant results in the Canadian 
Arctic were obtained in a Panarctic new-field wildcat 
drilled at Drake Point on Melville Island (item 7 on the 
map). This test encountered Bas bearing sediments ‘at a 
relatively shallow depth with an indication of oil both 
in the cores and in a drill-stem test. This confirmed the 
presence of hydrocarbons in the Arctic Islands, thus 
providing an impetus for drilling in other favourable 
sectors of the Archipelago (items 8 and 9 on the map). 

The increased rate of exploration for oil and 
gas Gim the (arNorthithaswrequimedvihe odd tho ehudy the 
problems associated with development of such resources 
in the North and their transportation to markets. This is 
a new and very important aspect of the Board's work which 


will increase considerably in the next few years and 
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requires the development of new knowledge, expertise and 
prog oo the part of the Board and sts staff. The Chairman 
of the Board is a member of the Task Force on Northern Oil 
Development. The Board has been given primary responsibility 
for two of the four studies being undertaken Dy be. Paes 
Force, these being a. feasibility study on transportation of 
Oil frém the North by pipe line and a SR On market 
possibilities for Northern. oi1. . The cost of. a pipe line 
stretching approximately 3,600 miles from the MacKenzie 
Delta to Chicago would be in the neighbourhood of one and 

a quarter billion dollars based upon a cost per diameter 
inch mile usually employed by the pipe lime industry. 

This is indicative of the magnitude of the undertakings 
being studied. 

AS Part.sot its interestsein, those developments, 
the Board is keeping itself informed on activities which 
could create pollution problems in the far North. This 
involves factors such as. low temperatures, sparseness of 
vegetation, the delicate balance of Arctic ecolozy and. the 
effects of -construction.of pipe line facilities. in 
permafrost and muskeg. 

Exploration for hydrocarbons continued to reach 
out into other areas remote from the traditional Western 
Canada Sedimentary Basin. The West Coast offshore 


drilling campaign was suspended after having reported 
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Shows of oil and gas in some of the tests. After er uele), 


of nearly two years, offshore Gm iiine or tite Gast Coast 
resuned (iterh™ of the map). “AWelllgvvere ‘Also MMPE71 od 4h 
the deepest part of Hudson Bay (item 3 on the map), on 
akpatok Island in Ungava Bay (item 2 on the map), and in 
the interior of British Columbia (item 6 on the map). 

In Alberta, exploration. and development of the 
Rainbow - Zama area (item 10 on the map) declined in the 
wake of delineation of field/pool outlines. an oil 
discovery some 160 miles southéast Of Rainbow “ Zama aH 


a4placform reer of Devonian aee’ created the only new oil 


play of 1969 in the Province. Drilling for gas continued 
to dominate the Alberta scene with considerable activity in 
theveres oie Podtha lls: and Gminédwatelystorhhe east: Gav the 
deep part of the Alberta Basin. Important sour and wet gas 
discoveries continued to be made in the general Strachan - 
Ricinus area northwest of Calgary (item 4 on the map) where 
reef build-ups of Devonian age more than 700 feet thick were 
being found. 

In Saskatchewan, despite intensive activity, the 
results of explorations of the pre-Mississippian formations 
that are so’ productive VA] bartarcontinwed ito we 


disappointing. 
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British Columbia reported no significant 
d?scoveries during the year, either in oil or gas. 
Exploratory and development drilling of the Beaver River - 
Pointed Wountain trend (item 5 on the map) continued in the 
expectation of a pipe line connection to these remote but 
Significant «foothills gas sreservoine. 

Oil - Production, Transportation and Markets 

The Canadian oil industry had another excellent 
year., Production of crude oil and natural gas Liquids an 
1969 averaged a record 13906, OOO barrels ds tly san Gneréase 
Of imdarty «109,000 sbarreks dadhypsover the -1968erate. 

Growth in demand for Canadian oil during 1969 
was so rapid that by the year-end, facilities handling the 
crude oil between the fields and the Edmonton trunk pipe 
line terminals were severely strained, this being the 
efflecthive. Limiting factor sonusales., In ceonjunctaen ath 
the .provinciak authoraties, tand the vod) INGUetIYy Gives’ Board 
kept the developing situation under careful Scrutiny wlon 
a view to safeguarding supply for domestic users. 

Canadian refineries experienced no shortage of oil. 
mxports accounted Tor about’ 65 per Gent of total 
demand growth and increased during the year, both in 
United States west coast markets and east of the Rockies. 
The most important development affecting this demand was 


an unexpected and substantial rise in the price of United 
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praves crude orP iin the fire? norths’ 6f 1969. “The price 
OL Canadian “crude oll wae substantially unchanged in 1969 
So its competitiveness in refinery markets across the 
Northern States was Significantly enhanced. 

In its role as Government's instrument for the 
implementation of oil policy, the Board continued to 
exercise Tresponsibilifuy for adiministracron oF arrangements 
relating to certain oil exports which were entered into 
with the United States by an exchange of Notes in September 
1967. ilost vigorous efforts were employed by the Board 
within the scope of these arrangements to restrain exports 
On Vaneadian Lecdsvock vo the Area eastror whe Rockiés to 
tue Levels envisaged. “Although the Beard "received the 
co-operation of the great majority of the companies 
involved, a changing industry environment, in particular 
Gic increase in United otates Crude "oll prices rererred to 
avcve, made “1t “impracticable to limit exports to tite 
target levels. 

tie "rer itery destinatwon of Canadian exports OL 
crude oil and equivalent in 1968 and 1969 is shown in 
Appendix IX. 

In Ontario, the largest domestic market for 
Canadian oil, the competitive pressure of imported supply 
was accentuated in 1969. That part of the Province to the 


west of the Ottawa Valley (Region 3) is designated under 


2 vii 


Rivis 7 | 
aes ni vomnactsii catekonds 


r | bedi! eset 


ait Od faerorrierct a* di roe” Hb) 8 of ‘eek at vei 


ane, a. 


ad besakinos buisoi Wht ¢0:400 {fio to hotdadnoded qné oe 
sinomemta tis lb notde- sebatibe 4ot yrilidiencqsa® sash ny 
. ie. 7 


wisticad ie: 7 ; Pers | 
isdiragye? at Sevoll do eynshoKe’ ne vd asier2d festa’ ads) aatw || 


Tho DAPI stew to FW ettoqxe [io nmisoteS oF snigete 


‘rts oe SATs ¥ i i > Li io &TSsw B27 TOLIS evQ OR ty fsol: . OCE 
A : 7 } Ay 
es ey miatider of e MOUNS ete eoans ‘to Stove sag nists be ral 


= 


i ee i ie oe — F Ud a ie #5 it 
C3) 42 7700 fii J# he. RETR arid OF AD IJeOSS é tatbenel to. 


@< Ly Tita te" Sr a ¢ nme ; ave ‘.. ates as " eM pepe fas , *s _ yh 
- aia! od =e : . ~ ss Ve Age iby AW JtVhe are 


. 4 
e+ - ~~ /% F ie . 
are Lv ' sBU DF AHL BABS s 
lh “~ " ab a * Pr’ 
j "234 I ve id i io ¢ TRIG bsaczinu Pl 
> Pix . ! ¢ aw > } 
eas } 4 Po i! i he OL or3 =| : LJ. sien: 


2 : , 26 : * ; 0 
i ; | : XI. xia ie 


; Ey . 39 
“Ol 7sh tem Sivesz 3h Jesniral end ,oltegnd a> i ays 


r 
i it 


e h pret | ; a 

‘\. igqee bettsami Yo eqeésetaq evigiiedq qnon, ats iiiona 
eit oOo eontyvoe4 @a* Yo dag ten WIL nb Besant 
‘show Potenkteeb et (£ adtgsh) bane aie 


a 


established national oil policy as an area to be served 
substantially with products derived from Canadian crude. 
However, an increased volume of foreign-origin motor 
pacoline, pwhiteheis thei critical. produet.anethis context, 
was moved into this area. The Board once more sought the 
assistance of industry in minimizing this movement. 

In this, it greatly valued the co-operation of those 
companies which continued to follow oil policy guidelines 
and abstained from moving foreign-origin gasoline and other 
light products into the area, despite increased competitive 
pressures for thetiate douso. 

The movement of foreign oil by major preducs 
groups into Ontario west of the Ottawa Valley is shown in 
Appendix X, 

On the basis of information provided by companies 
concerning their refining programmes, the Board carried out 
two studies in 1969 of the outlook for refining, capacity 
and for the supply of petroleum products, one with regard 
to Ontario and the other with regard to the situation in 
Quebec <and the .At.lantda.c.Provinces. 

The, analysie of the, Ontario vwituation showed that 
Lealinery capacity, :could. short ly vbe adequate to supply the 
total anticipated demand of motor gasoline and middle 


distillates in the area west of the Ottawa Valley. 
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Thenesis novassirance that this potential supply 
would be fully taken up and demand for Canadian crude 
thereby maximized. Indeed there is a danger that the 
movement of foreign-origin product moving into Ontario west 
of the Ottawa Valley will be accentuated, with the risk of 
serious reduction in the incentive for even routine 
refinery expansion. Such circumstances threaten both the 
prospects for growth in demand for Canadian oil in Ontario 
and the voluntary basis of the policy upon which that 
growth depends. 

The Board's examination of the refining and 
supply situation east of: Ontario, but including the Ottawa 
Valley region, was extended to cover a nunber of related 
Matters). ine ludingninevternsxunder iwhichethésrefiners 
purchase foreign: crudesoils and the existing programmes 
ae LOreneari sources ioinsupplyr we mMireport -onr the) findines 
from these investigations was being completed at the 
year-end. 

Imports of crude oil and refined products to the 
atlantic, ProvineesynQuebectand then Ottawa Valléyfarearof 
Ontario again increased in 1969, but by much less than the 
erowlh-an hationaly productionecivindizgenous oi]. As a 
result, there was a significant improvement in Canada's 


net self-sufficiency in oil with domestic production 
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amounting to nearly 95 per cent of domestic demand. The 
cost of imported oil in 1969 fell somewhat as compared 
witinthe previous year. >:Total ‘Canaidi ah imports’ Gircrude 
oil and petroleum products for 1969 are shown in 
Appendix XI. 

Gas - Production, Transportation and Markets 

Since its inception, the Board has continuously 
analyzed gas Kesérves iniCanada, appraising them in their 
geological context in order not only to estimate the 
existing reserves but also to forecast the probable 
undiscovered quantities related to these known reservoirs. 
Using geological and other considerations, the study of 
Gas prone areas assists in the prediction of the amounts of 
gas that may reasonably be expected to be discovered. 
eturnye botinecurnrent! andi future surplus may be estimated 
by forecasting Canadian requirements and comparing then 
with established and ultimate reserves. 

Briers; and: other ‘submissions concerning reserves, 
made from time to time by other governmental agencies and 
industry, are analyzed by the Board as is the information 
Supplied by transmission companies. This information is 
essential for carrying out the above tasks. 

During 1969, Dome Petroleum Limited and Pan 
American Canada Oil Company, Ltd., appeared jointly before 


the Board in an application to export and re-import propane 
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using the facilities of the Interprovincial Pipe Line system, 
taking the product from that system at Sarnia. The total 
amount involved in the application is 838,500,000 barrels 
over a twenty-five year period. The Board approved the 
appusacakaonashortivratters the endsofsthe year covered by 
this report and licences were issued accordingly Sos both 
companies. 

In addition, amendments of a minor nature were 
made to four licences, details of which are to be found in 
Appendix III. Appendices IV to VIII provide further 
information on gas licences as well as the amounts of gas 
exported and imported yearly. 

During the year, the Board received applications 
from alberta and Southern Gas Co. Ltd., Canadian-Montana 
Pipe Line Company, and Consolidated Natural Gas Limited, 
for licences to export gas, and applications from Alberta 
Natural Gas Company and Consolidated Pipe Lines Company for 
certificates of public convenience and necessity, and 
applications from Trans-Canada Pipe Lines Limited and 
Westcoast Transmission Company Limited for both licences 
and certificates of public convenience and necessity. These 
appl leat ions: dave lei antotal capitalsinvestment. of 
approximately $258 million for pipeidane Leciihitles,end a 
total export volume, valued at about %3, 250,000, 000 during 
the terms of the proposed licences, consisting of 


approximately 9.5 trillion cubic feet. 
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These applications are particularly significant. 
The Board decided that it must, in view of the amount of 
gas proposed to be exported, re-examine the principles on 
which it has previously considered such matters as 
Canadian gas requirements; indicated gas reserves, 
deliverability and projected trends in rates of discovery; 
and the surplus remaining after making due allowance for 
the reasonably foreseeable requirements for gas for use 
in Canada. The Board has also undertaken a reassessment 
of the methods and assumptions pertinent to determining 
whether the export price is just and reasonable in relation 
to the public interest. The Board invited evidence and 
advice from the Applicants and from all other interested 
parties on these and related questions, including that 
of determining the basis on which quantities of gas should 
be allocated among exporters if the quantity of gas surplus 
to foreseeable Canadian requirements is insufficient to 
meet the sum of the quantities proposed to be exported. 
The effect of rising export prices on the cost of gas to 
Canadian customers is another matter which must engage 
the attention of the Board. Following Sublic novice. of 
the applications and of the policy questions to be 
considered in relation to them, a joint hearing commenced 


in Ottawa on 25 November, 1969 and was still in progress 


at the yearts end. 
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During the course of the year, two informal 
meetings were held by Board members with members of the 
Federal Power Commission of the United States. The 
discussions were of a general nature and concerned recent 
trends in North American supply and demand of natural gas 
and electricity and the areas of common interest of the 
two agencies in developing programmes and procedures 
appropriate to changing conditions. Both agencies are 
agreed that further meetings of a similar nature should be 
held from time to time and that liaison between their 


respective officers should be further developed. 


Pipe Lines 

In the interest of public safety, the Board 
maintains a system of surveillance over the design, operation 
and maintenance of pipe lines under its jurisdiction. This 
extends to ensuring that the manufacture, construction and 
testing of these facilities are conducted in accordance with 
accepted standards and Board requirements. During 1969 
the Board made extensive use of its existing computer 
programs and carried out six major studies to determine the 
feasibility and optimal designs of pipe line facilities. 

The Board investigates all failures, malfunctions 
and similar incidents involving pipe lines under its juris- 
diction, analyzes their origin, and seeks to determine and 


isolate their causes to prevent their recurrence. A summary 
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list of incidents which occurred during 1969 is to be found 
at Appendix XII. 

In 1969 an engineer from the Board's staff was 
present during the reconstruction and testing of a 2h-inch 
diameter gas pipe line in the Northeastern part of British 
Columbia. This pipe line, approximately 48 miles in length, 
had to be reconstructed since a total of 55 breaks were 
discovered during the course of testing the original line. 

The Board conducted further investigations in 
regard to the safety aspects of a petroleum products pipe 
line in the Yukon Territory. Resulting from the concern 
expressed by the Board and other Government agencies, several 
meetings were held with the operators of the pipe line and 
the Board is aware that significant improvements in the 
condition of the line have been achieved. 

Following an extensive up-grading and sand 
blasting program conducted by Trans-Canada Pipe Lines Limited 
both in Western and Central Canada, the Board, after detailed 
study of the results and other relevant data, approved the 
operation of these pipe line facilities at higher maximum 
operating pressures than those previously authorized. 

In 1969 the Board issued a total of 818 
certificates, licences, permits and orders. These included 
466 orders relating to the crossing of and by pipe lines 
with regard to other utilities, highways and railways, 15 orders 


approving plans, profiles and books of reference, 53 orders 
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granting leave to open for oil and gas pipe line facilities, 
as well as 50 orders authorizing the operation of existing 
pipe line facilities at operating pressures higher than those 
previously authorized. Generally Speaking, these orders 
relate to the protection of the public and pipe saline facilities 
and to improved safety in pipe line Operations. Although the 
total number of orders issued is less than the number issued 
in the previous year, the complexity and variety of the 
applications handled by the Board increased. The annual 
totals of certificates, licences, orders and permits which 
the Board has issued since its inception are shown in 
Appendix XVI. 

The Board carried out numerous field inspections 
in connection with the pressure testing of new oil and gas 
pipe lines,as well as oil pump stations and gas compressor 
Stations. Similar inspections were made in respect of the 
retesting and internal sand blasting of existing gas pipe 
lines and existing compressor station facilities. 

Safety regulations are at present being developed 
for both oil pipe lines and gas pipe lines. These regula- 
tions are intended to supplement the existang GSA: Standards 
Z183-1967 and Z184-1968. 

Under the National Transportation Act, the Board, 
in conjunction with the Canadian Transport Commission, is 


required to hear applications for authority to construct 
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commodity pipe lines. The Board and the Commission are 
preparing rules and procedures to be followed for such 
joint hearings. 

Significant pipe line construction during 1969 
included facilities installed by Interprovincial Pipe Line 
Company and Trans-Canada Pipe Lines Limited. Interprovincial 
Pipe Line Company has completed construction of a third line, 
this being a 34-inch diameter pipe line between Edmonton, 
Alberta and Cromer, Manitoba, which is connected at the 
latter point with a similar line installed by Lakehead Pipe 
Line Company Inc. which runs as far as Superior, Wisconsin. 
In addition, Lakehead constructed a 30-inch diameter pipe 
line between Griffith, Indiana and Sarnia, Ontario, thus 
completing a southern loop between Superior and parniae via 
Chicago. These extensions and modifications were required 
to meet the anticipated demand in 1970 for crude oil from 
Western Canada in the markets served by the Interprovincial 
and Lakehead systems. 

Trans-Canada Pipe Lines Limited continued to 
construct additional stages of its third line, a 36-inch 
diameter pipe line, between Empress, Alberta and Winnipeg, 
Manitoba. It also constructed a further loop along its 
Emerson lateral to the international boundary. These 
additions were required specifically to meet the increased 


demands of Canadian customers in Eastern Canada via the 
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"Great Lakes" pipe line and incidentally to allow increased 
exports to United States markets. 

The capital expenditure relating to 1969 
construction of pipe lines under the Board's jurisdiction 
is summarized in Appendices I and II. 

In the light of complaints received from a 
number of landowners along the right-of-way of a pipe line 
constructed during 1967, the Board carried out a review of 
the problems arising out of the restoration of agricultural 
lands crossed by pipe lines. The Board arranged a meeting 
between representatives of the pipe line industry and several 
agricultural associations which resulted in the development 
of certain measures aimed at improving relations between 
the landowners and the pipe line industry. 

In co-operation with the Department of Energy, 
Mines and Resources and the Dominion Bureau of Statistics, 
the Board is preparing revised maps showing the principal 


oil pipe lines and gas pipe lines in Canada. 
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ELECTRIC POWER 

During 1969 the Board held public hearings of 
applications by British Columbia Hydro and Power Authority, 
The New Brunswick Electric Power Commission and The Manitoba 
Hydro-Electric Board for licences to export electric power 
and energy and, in the case of the latter two applicants, for 
certificates of public convenience and necessity with respect 
to proposed new international power lines. High-capacity 
north-south transmission interconnections with large United 
States power utilities already exist in the case of British 
Columbia Hydro and are proposed by the other two applicants, 
All three export applications reflect the increasing trend 
towards interconnected operation of electric utilities in 
North America as well as the necessarily flexible contractual 
relationships being developed for the effective interchange of 
power between utilities. 

In each case, in addition to classes of export for 
which licences have been granted in the past, the applicants 
sought to obtain authorization to export blocks of energy with 
assured delivery commitments for periods of six to eight months 
at prices to be determined subsequent to issuance of the licences. 

The Board's decision on all these applications was 


pending at the end of the year. 
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In the year past, the Board took part in several 
important joint power system planning studies which entailed 
the participation of the federal and provincial governments 
as well as the participation of provincial power utilities 
and their consultants. Amongst these were studies the Board 
undertook in co-operation with the Atlantic Tidal Power 
Programming Board and studies on the Lower Churchill Falls 
hydro power development. The Board also co-operated with 
representatives from the Department of Energy, Mines and 
Resources on technical and economic feasibility studies 
related to the proposed New Brunswick-Quebec high voltage 
interconnection. 

Appendices XIII to XV provide details on Canadian 


exports of electricity during 1969. 
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FINANCIAL MATTERS 


The Board's concern with the financial aspects 
of the companies coming within its jurisdiction covered a 
wide range of activities in 1969. In addition to the 
Surveillance of the financial atfairsSs<accounting practices, 
rates, tolls and tariffs of pipe line companies under its 
Jurisdiction, the Board engaged in many projects of a highly 
Specialized nature, 

Among the major factors contributing to the expanded 
activities of the Board was the preparatory work involved in 
the implementation in late 1969 of Part IV of the National 
Energy Board Act governing the regulation of the traffic, 
tolls and tariffs of pipe line companies which were operating on 
the date the Act came into force on 2 November 1959 and which 
are subject to the Board's jurisdiction, There will no longer 
be any distinction with respect to trafficyitolisi andytariffs 
between those companies which commenced the operation of pipe 
lines under the Board's jurisdiction since 1959, and hence have 
been subject to Part IV, and those whose operations predated 
the coming into force of the National Energy Board Act, which 
were not hitherto subject to Part IV. In addition the Board 
carried out, on a continuing basis, special analysis of the 
financial implications of current applications for large-scale 
exports of natural gas and developing trends in energy supply 


and demand, 
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The Board continued to review and analyze the 
prescribed quarterly and annual financial Teportsvol juris 
dictional companies. Where appropriate, special financial 
information was requested from companies covering such matters 
as cash flow and budget forecasts, construction cost reports, 
financing arrangements and depreciation policies. In several 
Specific cases, the Board considered and approved the 
accounting treatment of specific transactions in accordance 
with the provisions of its Uniform Accounting Regulations. 

As is its policy, the Board continued to Carry out 
field examinations of the accounts of pipe line companies. 
This year the accounts of five major companies were examined. 
These examinations enabled the Board to keep informed on 
Significant cost information with respect to operating and 
plant accounts and ensured conformity with the Uniform Account- 
ing Regulations. It is anticipated that information gained 
from field examinations will become increasingly important to 
the Board, particularly with regard to the regulation of 
Craific,rtoblscand tariffs: 

As part of the surveillance procedure, the Board 
reviews and analyzes agreements and contracts covering the 
Sale, purchase and transportation of gas by pipe line companies 
under its jurisdiction. Statistical information concerning 
volumes of throughput, revenues and expenses of pipe line 
companies is accumulated on a regular basis as part of the 


rate regulation process. 
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Approval by the Governor in Council of the Boardts 
Uniform Accounting Regulations for Gas Pipe Line Companies 
was received in 1969. Amendments to the Board's Uniform 
Accounting Regulations for Oil Pipe Line Companies were also 
approved. It is anticipated that amendments to accounting 
regulations will be made from time to time as dictated by 
experience and changing conditions in the pipe line industry. 

During the year, close liaison was maintained with 
members of the pipe line industry, professional accounting 
bodies, other government agencies and various sectors of the 
national and international financial COMMUN LU to 46S USt 1 
the assessment of the availability and cost of Capital to the 
pipe line industry and the accounting treatment of such costs. 
The Board also kept informed on the activity’ of “other 
regulatory bodies in other financial and accountins matters. 

During 1969 the Board, in co-operation with other 
government departments and agencies, participated in various 
programs and studies concerning the financial aspects of 
energy in Canada. These included revisions to the annual 
and quarterly financial reports of pipe line companies which 
are filed with the Dominion Bureau of Statistics, and 
co-operation with the Canadian Transport Commission Concerns ne 


proposed accounting regulations for commodity pipe ines, 
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During 1968,a firm of chartered accountants 
experienced in regulatory work was retained by the Board 
to conduct a rate study of a small gas pipe line company. 
This assignment was completed in 1969 and the results 
thereof are currently under Study and consideration by 
the Board. The firm has been further retained to conduct 
a rate study in conjunction with the Board's staff, of a 
major gas pipe line company. 

In 1969 the Board received an application for 
rate base determination from another major gas pipe line 
company under its jurisdiction. The Board commenced the 
process of engaging a firm of chartered accountants 
together with consultants experienced in rate regulatory 
principles to work in conjunction with Board staff on this 


matter. 
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SUPPORTING ENERGY STUDIES 


A long term energy forecast was published in 19649, 
The results of this forecast, prepared by the Board's staff, 
were first presented publicly in abbreviated form at the 
annual meeting of the Canadian Gas Association in June, and 
the study was published for sale by the Queen's Printer in 
November under the title "Energy Supply and Demand in Canada 
and Export Demand for Canadian Energy, 1966 to 1990". The 
study deals with the sources of supply for serving both the 
indigenous and the export demand for Canadian energy. Lt 
aims to identify energy oper likely to develop during 
the period covered and to assess the probable impact these 
trends would have on Ganada. 

The process of aggregation of energy statistics 
in various forms from different sources was examined in a 
staff paper entitled "Energy Supply and Demand". 

A survey of the United States* natural gas market 
was completed by the Board to provide background for a 
review of the developing situation of the market for natural 
gas in the United States and its interaction with Canadian 
supply. 

During 1969, Operations research work continued 
on a variety of mathematical models. As a result of this 


work, 1l major energy studies were concluded and.a total 
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of five ‘significant publications prepared, three of which 
were presented at professional conferences. These included 
the following: 

- a Statistical decision model relating to the explora- 
olen for ‘orl andigé's.; 

- a first version of a continental oil investment and 
allocation model. A second version of the continental 
oil allocation portion is currently being developed 
along different lines, 

- several models dealing with quantitative engineering 
and economic evaluation of oil and gas transportation 
by pipe line, 

- a model for the evaluation of proposals for the 
expansion of pipe line systems, 


= a simulationrprogram for*gas pipe Wines: 


Technical developments in the electric power field 
and power development plants in Canada and relevant areas, 
were kept under review. The Board continued to examine data 
on fuel costs and electricity production at thermal stations, 
as well as relevant technical and economic aspects of electric 
power generation at fossil fuel plants in Canada, <A computer 
program has been developed to aid in determining the costs of 
alternative generation expansion programs through the 


Simulation of the year-by-year operation of the electric power 
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plants in a system and the operation of a Specified series 
of plants that could be added to that system. A "risk of 
loss of load" program, which assists in the computation of 
electric power system reserve requirements, was updated and 
made available to two Canadian utilities. 

To further the development of energy Statistics, 
the Board continued to co-operate with the Dominion Bureau 
of Statistics and other Federal Departments and agencies. 
In addition, liaison was maintained with the appropriate 
representatives of Provincial Government bodies and of the 
energy industries. Board staff was active on a committee 
on energy Studies and co-operated with the Housing and 
Families Sub-Committee of the Dominion Bureau of Statistics 
regarding the preparations for the 1971 National Census. 

As in the previous year, the Board has assisted 
the Department of Transport, Marine Operations Planning Group, 
to apply certain operations research techniques to the 
examination of supply and rescue operations. 

At the request of the Department of External 
Affairs, the Board continued to serve as the focal peinme for 
Canada's contribution to the energy activities of the Organiza- 
tion for Economic Co-operation and Development. In accordance 
with earlier plans, an historical review of Canadats energy 
policies has been tabled and will be the subject of considera- 


tion by the Energy Committee. Contributions have also been 
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made on various other topics including environmental polsucion. 
With regard to the Organization's interests in environmental 
pollution, the Board has continued to liaise with the 
Department of National Health and Welfare and the Department 

of Energy, Mines and Resources and other interested parties. 

As in previous years, the Board represented Canada 
in connection with NATO matters relative to energy policy. 

In the fall, York University initiated a post- 
graduate course in energy economics. As mentioned in the 
previous Annual Report, this new program was developed by 
the University in co-operation with the Board, the Public 
Service Commission and the Department of Energy, Mines and 
Resources and is intended to provide specialized energy-~ 
oriented economists for government and industry. 

The Board has played a major role in working with 
the Emergency Supply Planning Branch of the Department of 
Supply and Services in developing plans and programs respect- 
ing energy for implementation in the event of a national 


emergency in Canada. 
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APPENDIX II 
EXEMPTION ORDERS PURSUANT TO SECTION 49 
ISSUED DURING 1969 
CLASS "'B'' CONSTRUCTION 


(This is construction which, at the discretion of the Board, 
may be the subject of a specific exemption order pursuant 
to Section 49). 


NATURAL GAS PIPE LINES 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


Trans-Canada Pipe Lines Limited, new permanent meter station 
to be known as ‘Sarnia Meter Station' and other works 
connected therewith, in the Province of Ontario, estimated 
cost $95,700.00, Order No XG-1-69, dated 17 July, 1969. 


Trans-Canada Pipe Lines Limited, new meter station to be known 
as 'Valleyfield Meter Station' and other works connected there- 
with, in the Province of Quebec, estimated cost $48,300.00, 
Order No. XG-2-69, dated 17 July, 1969. 


Trans-Canada Pipe Lines Limited, new meter station to be known 
as 'Summerstown Meter Station' and other works connected 
therewith, in the Province of Ontario, estimated cost $29,900.00 
Order No. XG-3-69, dated 28 August, 1969. 


9 


Trans-Canada Pipe Lines Limited, temporary meter station to be 
known as ‘Welwyn Meter Station' and other works connected 
therewith, in the Province of Saskatchewan, estimated cost 
$17,900.00, Order No. XG-4-69, dated 28 August, 1969. 


Trans-Canada Pipe Lines Limited, new meter station to be known 
as 'Calstock Meter Station' and other works connected therewith, 
in the Province of Ontario, estimated cost $24,400.00, Order 
No. XG-5-69, dated 11 September, 1969. 


Trans-Canada Pipe Lines Limited, new meter station to be known 
as 'Barriefield Meter Station' and other works connected 
therewith, in the Province of Ontario, estimated cost $32,300.00, 
Order No. XG-6-69, dated 18 September, 1969. 
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APPENDIX II (cont'd) 
EXEMPTION ORDERS PURSUANT TO SECTION 49 
a a URE EUROUANT TO SECTION 49 
ISSUED DURING 1969 


CLASS "'B'' CONSTRUCTION 


(This is construction which, at the discretion of the Board, 
may be the subject of a specific exemption order pursuant to 
Section 49). 


OIL PIPE LINES 


(1) 


(2) 


(3) 


(4) 


(5) 


Northwest Transmission Company Limited, approximately 1 mile 
of 4%-inch OD pipe line in the Provinces of Alberta and 
British Columbia, estimated cost $27,600.00, Order No. XO-1-69, 
dated 13 March, 1969. 


Trans-Northern Pipe Line Company, approximately 10 miles of 
10.75-inch OD pipe line, including Terminal facilities in the 
Province of Quebec (from Laval to Dorval Airport), estimated cost 
$1, 700,000.00, Order No. X0-2-69, dated 29 May, 1969. 


Interprovincial Pipe Line Company, a 196,000 barrel tank, a 

60 horsepower booster pump, associated piping, and other works 
connected therewith, to be added to its existing ‘Westover 
Pump Station', in the Province of Ontario, estimated cost 
$300,000.00, Order No. X0-3-69, dated 11 September, 1969. 


Trans Mountain Oil Pipe Line Company, a new pump station 

to be known as 'Blue River Pump Station', and works connected 
therewith, to be added to the existing pipe line system in 
the Province of British Columbia, estimated cost $280,000.00, 
Order No. X0-4-69 dated 6 November, 1969. 


Trans Mountain Oil Pipe Line Company, an additional pumping 
unit and other works connected therewith, added to the 
existing ‘Kamloops Pump Station', in the Province of 
British Columbia, estimated cost $180,000.00, Order No. 
X0-5-69 dated 6 November, 1969. 
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APPENDIX II (cont'd) 
EXEMPTION ORDERS PURSUANT TO SECTION Le) 


ISSUED DURING 1969 
CLASS ''C'! CONSTRUCTION 


(This is miscellaneous construction of a routine character 
which, at the discretion of the Board, may be the subject of 
an annual blanket exemption order pursuant to Section 49). 


NATURAL GAS PIPE LINES 


(e0) Alberta Natural Gas Company, for certain miscellaneous 
facilities to be added to its pipe line system in the 
Provinces of Alberta and British Columbia, estimated cost 
$238,980.00, Order No. XGM-1-69, dated 17 April, 1969. 


(2) Petroleum Transmission Company, for certain miscellaneous facilities 
to be added to its pipe line system in the Provinces of 
Saskatchewan and Manitoba, estimated cost $24,200.00, Order No. 
XGM-2-69, dated 24 April, 1969. 


(3) Trans-Canada Pipe Lines Limited, for certain miscellaneous 
facilities to be added to its pipe line system in the 
Provinces of Alberta, Saskatchewan, Manitoba, Ontario and 


Quebec, estimated cost $17,069,548.00, Order No. XGM-3-69, 
dated 22 May, 1969. 


(4) Westcoast Transmission Company Limited, for certain miscellaneous 
facilities to be added to its pipe line system in the Province 
of British Columbia, estimated cost $3,836,391.00, Order No. 
XGM-4-69, dated 17 July, 1969. 


se3001ndo anigwet stew an 
to snepdeqg eid GE ¢ 
«64 in tdeed bed au 


wr 


micarkilcols atvieen vel .yoeqecd aa® Inq eguad lA 
efAy Wi ade gaff ah sat Oo! Setha av of ool TLE2Sa7" 
tnee Sesentne -ebiental Maleti8 bow adtedZA Yo porn bpert’ i 
Peet . Lwee OE a peb-T-MIX .c% aebxO (00,080, Sty 


eetsiiiom? simenelisouts git) opel .quaqeo. coleateneet? avelende? 
: jo esoervese aah 42 Gotegy onli aqiq 239% of Bubbe o¢ “” 

oe ha O98 ten Bebualise , adot tas As nevidgs anand 
Goer .fitya 0S beam ,CaCS-ET * 


? 


avosint ovel® “geet Gul , bettie! seniJd eqid abaaad- aney? 
- o! Getter OWAl ade esi of bebbe od oF eatdl{icel 


y h “aN wehine .oewereraias?® . atasd la’ Yo aesonteos? 
ok NEE OF terre Me. 220,01 tos bedigekias | osdegp 


POEL re SS betel 


tadaoaegerh {Foca ‘ee vO) aed 0mil (caqao’ cobseimaneiT teacednev 
iw ¥ VA * at "7d att « Labs - ‘ 

sed wit ogee sath eeig >) hobbn ee of ne lyl i hest 

oF ‘(eS 3i STE, OPE bees below iiee ,ufdme lO def83 iad “Yo 


; ARB ol TL batet ,03-dc0nx 


) if 
i ; Pa 
ts i 
~ i fs a) 7 s ‘ 
ts ; : i 7 a 
PA elk a: a 
a i ir, ae 


page 4 


APPENDIX II (cont'd) 
EXEMPTION ORDERS PURSUANT TO SECTION 49 
ISSUED DURING 1969 
CLASS "'C'' CONSTRUCTION 


(This is miscellaneous construction of a routine character 
which, at the discretion of the Board, may be the subject 
of an annual blanket exemption order pursuant to Section 49). 


OIL PIPE LINES 


(1) 


(2) 


(3) 


(4) 


(5) 


Trans Mountain Oil Pipe Line Company, for certain miscellaneous 
facilities to be added to its pipe line system in the Provinces 
of Alberta and British Columbia, estimated cost, $338,285.00, 
Order No. XOM-1-69, dated 13 March, 1969. 


Westspur Pipe Line Company, for certain miscellaneous facilities 
to be added to its pipe line system in the Provinces of 
Saskatchewan and Manitoba, estimated cost $380,500.00, Order No. 
XOM-2-69, dated 10 April, 1969. 


Montreal Pipe Line Company Limited, for certain miscellaneous 
facilities to be added to its pipe line system in the Province 
of Quebec, estimated cost $846,600.00, Order No. XOM-3-69, 
dated 10 April, 1969. 


Interprovincial Pipe Line Company, for certain miscellaneous 
facilities to be added to its pipe line system in the Provinces 
of Alberta, Saskatchewan, Manitoba and Ontario, estimated cost 
$308,600.00, Order No. XOM-4-69, dated 10 April, 1969. 


Trans-Northern Pipe Line Company, for certain miscellaneous 
facilities to be added to its pipe line system in the Provinces 
of Ontario and Quebec, estimated cost $160,000.00, Order No. 
XOM-5-69, dated 1 May, 1969. 


> 


ny a 
a | 
») 


q 
i 


i . 
: aL 7 a ty 
i". Wa i 7 
,£ “ 1) ay 
ee 
ay 
io” i ra | 
> f 
! 
eC 
5} @e9° ¢ ¢& if 
; a . y 
i2seerwo sontit «fe. aritsao> esoodalioonte wi eit) = " 
toeidie off ad Qa 5 Ot To nokserses eft 2A olbite Wt 
iets ‘ ~~ 7 ; 
100 nellor® 99 Siam AE GEIre paltqnoxe Jadnoid Leunae ae 96 Su 
se 
; | a 
7 eM SSIT LTO 
; ¢ mn! A! 
akoeos., (Hi Olataes Yo? -erieetd asia ofl (40 whadsek enw? (ft) ‘o] aK 7 
eouzivo 4 ef) ni setae aechi exig Lt wf behhe of 43 sekeiibset an ‘ 
: : Pre Br) , Fae see fee of ey ) dadbdddh Soe wivadla Yo . 
A a! (El boteh ,.0-(-MEE .ov sehO 
7 =" 
ve eee sh Pht lecsalis 44726 + tiga end eal teases (s) 
oO feuUnie . of ) twtr { 1h wo.) of Babhba of of 
sor sit ¢ OWN? ES F em Polen) a: ae d Y Be nwed >¢ aple aS j 
POH! ,Liwma OW beteh ,€3-5-Hor - i 
. 14 ; 
cal levee ahetoe I batin i.) vr eats 619 Jaeavancd (fe) 
. 44 ty ese) sada ef) of be o€ Of aditliliansi - 
-¥ oo , 0.00 cimites ,oidew to 
f .ffe@s OL pevab 
salt : ; | voll eq ts Latonbvaeyretnt {#) 
: th ; 1 qfi Ot bebhe ed. 03 peltifisad i 
' +h : are 1) Ff of + 4 , evel oteveea ap red Ls Ts) ; 
ro. OL f pO + MOF oH +erbso ,00 000, ford 
7. ‘s f ' MT? ar tneee) wali esl4 sends o#-aaer? (@) 
#5 oTd wi) at > ey gra ool OF we23 Li tse3 
19349 ‘ ( » aitne ,oednid baa ¢fractat Ye 
Cael ,¢em £ hetad ,03-8-Rae ij 
' 
7 
= F 
Bt 
| ye) t 
7 ' 
| oe 


APPENDIX III 


69/9/0% 93 99/eT/TE woss 
GAN UZTM SucTzeZTIOYINe Odd BUTTTJ Joy azep ayy Butpuezxe yuompueuy 


SUOTJEFTUTT ouMTOA Tenuue pue A[Tep ut AZITIQIxXeTJ Butptaoad jusupuemy 


OL/OT/TE 99 69/TT/T Potsed ayy 10g 
*SoeumTOA [Tenuue pue ATTep ut ssearout ArTei10odwa} Zutztazoyjne yuswpuewy 


OL/2T/TE 94 Q99/2T/TE wWory a4ep uOCT}eItdxe Zutpuejxe yueupuemy 


SLNAWNOO 


x* 3 & * 


pensst ouoN 


VOT CNV €9 NOILOGUS - SNOLLVINOWA IA LaVd - LYOdXa SVD TVAMLVN - Saaauo 


69/T/ST G2-1ID 2-OV kuedwog euty edtg euequop-uetpeueg 
69/6/2T 4-TD £-OV peztury Auedwog uotsstusuery, yseoojsep 
69/S/£T eID. S-OV PeqyTWTT seuTT edtq epeuep-suedy, 

69/T/ST 2-1) 4-OV peyIwTy seuty edtg epeuep-suedy, 
FNSst aaa Won 

JO GLva UACHO os 


ZT NOLLOWS - SHONHOIT LYOdXA SVD TVUNLYN ONILSIXG DNICNEWVY SaacYO 


pensst suoN 


eS NOLLOUS - LHOdXd SVD TVHMLVN - SHONAOTT 


696T DNINNd CANSSI SVD TVHMLYN LHOdXa OL SHACHO CNV SHONHOIT MAN 


III XICNaddv 


st 


hf 


Soci at GEM CIAT cay Iasvran TROIS OF mC 


ee me 


Se nen 


saldeteres galdastuzsa ti-+hcieat PALS 


= acre - to 
ae po £55 - E 
fe erie y thn vias mE CATE on a 


ot nit Se eta saz gtibastes Suresh wed, 
: CWO 03 BAGS aon 


-*- + + 


TL sorrata — aromronj sone 


FN od ne 1 we car, A 
Ee: 


WOT ew 


et we od, 


~ — - : 
a 
av aT werk) act efi ant : 7 
“Oui 20cE] eqit shacct-ensv? if 


I oqif ahans-ese? 5 = 


belies yosqeod cofentasnerl Jeoooses¥ ‘a 


i. Seon “i. 


Ab LASTNAR - SIR  .D 


_- A i OO 


-_ 


APPENDIX IV 


0S2°49T 
000‘ 4T9‘T 
000 ‘022 
O6T *T2T 
062 ‘¢22 
000‘ 0zZ0'T 
000‘ 92g°¢ 
S/N 


000 SOT ‘T 


(FW) 
Wea 


‘) 


00S*9 


(00% *2S 
(000g 


(o00c ‘2 
(0S9°¢ 


(o<g* 4d 
(STH Le 


268 °6T 
026°S 
066 *OT 
000 TS 
O22 *<ST 
£99 *O2 


000 ' 42, 


(J OWN) 
TVONNV 


002 ° ZT 


000*¢4T 
000'S2 


000‘ 42 
000‘ 2T 


0S2'922 
Get ‘<TT 


094 * 66 
000'¢<2 
000*9¢ 
000* 2ST 
OSL °gSh 
006 *96 


000 ‘¢22 


(FW) 
XTIVa 


SSWNTOA LYOdXa WOWIXVW 


68/0T/TE 


68/0T/TE 
89/0T/TE 


68/0T/TS 
49/0T/TE 


68/0T/TE 
49/0T/TE 


nb/S /at 
48/9 /ok 
98/0T/TE 
18/eT/Ol 
98/0T/TE 
02/2T/TE 


T8/S /hT 
OL 


S9/TT/T 


Oo Lt/E 
S9/TT/ee 


LO/TT/T 
997 C17 T 


L9/TT/T 
99/IT/T 


09/6 /T 
29/6 /L 
T9/0T/TE 
T9/eT/OT 
19/0T/TE 
09/h /TT 


09/4 /TT 


WOU 


widdo YO AONAOIT JO Wea 


cand *Zainqsdt{tud 


cuep_ ‘UuOSToURT 


"e1LTy ‘uoysprze9 


°O°q Saqe3s3uty 
“e4Ty ‘uepy 

°3u9 *TTeMur0OD 
*eqTy ‘uoysprep 
"O°a SazedsButy 
*O°q ‘aqvess3uty 
°3uQ *STTeq erezety 


*ueW ‘uoSsteuR 


LYOdXY FO LNIOd 


696T MAGNO TS LV SV SVD TVUMLYN LYOdXa OL SHACHO GNV Sad 


AI XIQGNGddV 


(T-OV) 61-15 
(£-OV) QgT-TD 
(T-OV) 2I-1D 


(T-OV) 9T-T5 
(T-OV) 9-195 
(4-OV) 9-ID 
(<-OV) S-TD 
(<-OV) 4-TD 
(£-OV) ¢-TD 
(S-OV). 2-15 


UaaWAN wACHO 
YO GTONAOTT 


peIUTT seutTy edtg epeueg-suery, 


pezIWTT seuTT edtg epeuep-suesy, 


Auedwog euty adtg euejuop-uetpeuey 


peytwty Auedmoy sey ussyynog 3 e.ZEqTy 


kuedwod outy edtg eue,uoW-uetpeury) 


peyIWTT uotsstusuely, sen ereZetn 


kuedwog euty edtgq eueyuopW-uetpeuen 


peyrwty AuedwoD uotsstusuery, yseo004saM 


peyruty Auedwop sey useyznosg 8 eyIeqTy 


peyTWTT seuty edtg epeuep-sue ly, 


peyTMTT seuty edtg epeuep-suedy, 


mete 


70 


8 


"2 


<< 


ce 


ay 8 


WaALAOdXa 


NFOTT ONILSISans 


; : pane 
Or eggaa6 ah sane: onrsa rea 


MSORAE GO THE 


HORT 


II ” i ——— eta a 


Ge Vor eM , oo ceed 
‘ 


Oo “LI In ,aliel ategsl— - (*.Ga) S33 bettmht small ‘oq 4 
ae 


SNOENZ LONNIE wed yatagegnts {€~d) 2-9D  fertabl yeageed eed ads & ate 0 ee. 


> 53 Pa 


ast \, g\Sr\aL #4 ,stepeeaia i7-) B§ hatinid vexed inten laa jase a 


*, rs Bry a? = v4 ea s , eo ~*~ a - a | 

ee Le = hs ; A) dS I ‘Thug Dar Jt sar enstaak- bana or 
Ba ur ovo bi} s ria) 7? 

Tee oe -t00 ,ilvw } b-JSy bellerl onteaineas asd exape: = 


ee LA ~ . ~ a 
ra a Oe Ve Ts Ej ’? 7A) F y -— “1 ~ a bé - 4 
ye SAL ONE ers. ‘ fA) 6-H ret) eek l age niente aiaiiaaaia: 
- - * 7 " 


2 ooNer\ie “oo JSNi «wets Pe oe 2278 = a Fake? barinkl urge “23-2 ~~ 7 a 7 
ott , Ee R ' fmt : i YR eas ageivaond & atredf{é FF 
 gBNor\zz WT . a. ; 
, — am 

rt a 
ayes fi ee fs  naenkwat _ —_— : : Pa 
ean bey = _23fA ,novabus (iA) Viel Yaogecd ontl aqid sas tect asi tiene) Pe 
ot } aes at 


= 


Bavac\ oF a> &S | 7 — 7 iz on 4 a g ah het? A ™ ~ 7 _ rae 
h oe ; otf ‘ i . a * Gh.~Al etioild 2en.2.J ag 59 eLens>- sere a: 
PB\O0\ st : oo\,i ts , = 


a | 
ee\orvex &\" Pe? Tt: asusteda +f 2/22 PP + > ; a . = = 
Sori airs - sep, Tesee (I+OA) @F.1 , Deiaht 2o0bc eget abaasD-saev? 


APPENDIX IV (cont'd) 


¢ eee 


S/N 


0S9‘22T 


006 ‘*T#9°T 


O22 * HTS *T 


006 ‘*26T'T 


000*000'9 


000 'S92 


(F°WH) 
WoL 


S 


(002 * + 
(o0¢ ‘2 
(0S9°¢ 


(009 ‘ +h 
(006 ‘22 
(006 * g¢ 


(On0* 4d 
(62S ‘42 
(026 *9¢ 


S/N 
2gd ‘dre 


Oot *2¢ 


(5 °KW) 
TVANNV 


00g *¢T 
000 * 42 
000° 2T 


00h *SET 
000‘ 9¢2 
000‘ T2T 


oo ‘202 
OST * TOT 
OST‘ TOT 
OS+ *S0¢ 
000° 229 


009°2g 


(FW) 
XTIVa 


ES 


SHWNTOA LYOdXa WOWIXVH 


Z a3ed 


cL/S /TE 


£6/0T/TE 
T6/0T/TE 
69/0T/TE 


£6/0T/TE 
T6/0T/TE 
69/0T/TE 


88/0T/TE 
g9/e /T2 
L9/0T/TE 


£4/01T/e 
T6/0T/TE 
T6/OT/TE 


OL 


89/9 /T 


T6/TT/T 
69/TT/T 
89/TT/T 


T6/TT/T 
69/TT/T 
S9/IT/T 


g9/e /22 
L9/TT/T 
99/TT/T 


99/T /T 
89/TT/S 


89/TT/Te 


ROE 


WaddO YO FONAOTT AO WHaL 


"eqTY ‘394n09 


“eqLTV ‘uoyspsep 


°O°q ‘Saqyess3uty 


°O°q ‘uopzutzung 


"O°d ‘uopsutzuny 


*ueW ‘uoSs teu 


*ueW_ ‘UuOsiteumy 


LYOdxa 4O INIOd 


(P,34U05) AI XIGNAddv 


Sosl-O0 


(2-OV) Se-Tp 


(2-OV) 42-19 


(9-OV) ¢2-15 
(c-OV) 9S6-SS6TOd 
(q) (1-OV) és TS 


(4-OV) O2-TD 


UaGWNN wacko 
YO AONAOIT 


kaeTyong *] yotszeg 


kuedwog euty edtg euezuop-uetpeueg 


peytutyT Auedwop sey usrayznog y e.reqTy 


peytutTy Auedwop uotsstusuely, 49e004S90m 


paztury Auedmop uotsstusuery, 49e00999m 


PezyTUTT SeuTyT edtg epeuep-sueszy 


peyIWT]T seuty adtg epeuep-suesy 


aa LYOdXa 


———O eee 
Q6T MAGWAONd TS LV SV SVD IVANMLYN LaOdxXa OL SHACHO CNV SHONTOIT ONIGSTSans 


OT 


*<T 


°OT 


*ST 


Pema - 
ETA GECKO = 


‘.taM , noe ves 


(#-04) OS-~ID ~ , begdwhl enald sqi@ abaned 
. “ee ' - 27" G as ool wis J 
a morc BLE laa ) nestect? Lies OA) iS—iD ; boo tos ponbl eqit shan 


Ce 
a 


. ONS aT 2.8 ,achantoo® = (5-04) Bee-27eL8 detistd tamqeod potea renee? 3 


/ oe’ Cr\i 
fas is Vaiss 


0. ,nobgnis ak (o-da) 15-36 betieil waeqme? cetegionge’? J 
SOR 8 8=—S «BAS \5 | 


ons Tea a Jel ,stemeRS (c.ca) 6-H beJlai=s tumget aeininnioal we 
Serr - ORAL 
= : a ° ¢ 
TONITE ILI nyaets 


: PO\OTN IE ; BAIN ata entshersS (E-Oa! 2$-20 YRemel ead sqkt anetael-ueahnies- TL 
TADENEE CATAL ot 
wane  .. Myns as 7 


“ROE Met A -s2ih ,stiuod &- 5-oo . Taio .T aotetet Bi 


i 


APPENDIX IV (cont'd) 


¢ eSed 


z= ¢ & £ 


*patytoeds jon 
*yquom suo Aue ut JoOWW T ueyi aso JON 


“ZoyzeW UeTpeueD Uteqyseg ay} aAtas 03 oTreqUQ ‘eTUIeS pue 
eTreW °899 F[Neg ye jAodwT-ai Joy eqojTueW ‘uCSIeUR ye yAI0dxe Ue SeZTIOY44{Ne VsdUSeTT STUY, 


“OL/OT/TE 93 69/TT/T potaad 
ay} Toy ‘ATeatzOedsar JowW COO'GZ PUe JoN OOO*OTT 0} paseartout soumtoa Tenuue pue AT teq 


——<—————————————— Se 
696T MHAWAOG TS LV SV SVD TVAMLVN JYOdXa OL SamadoO ANV SHONTOIT ONLESISans 


(P.#U0D) AI XIGNAddV 


S/N 


8 


(4) 


(2) 


he 


sme 


ie (bijses) 9% dicveraa 
r ‘ 


C Memes ct ts de a5 IagriM tabeKe OF Basnad Cae SEOMDIT oMTTeISa 


@ 
= - 
SS — 


ont »smpiov iatmnaa ban yiied 
sOUNOINEY of PGMS Solvay 


—— ? a 7 
alot tol adoj inch -.cnoeyen 4a fooqx> 46 sec tsodsus soneotl gltT 
intra natbens® nvevan et! wv od Glinio) jetctse. bas 


Me 


Ick 


d eee 


APPENDIX V 


+06 °96 


426 'SQT 


98e°299 


402‘Sz9‘2 


V/N 


69° TL2 


SHONTOIT 


O6T ‘T2T 


062*¢de 


000‘020'T 


000'929'¢ 


S/N 


000° OT *T 


SLYOdXa 
@aZTYOHLNY 
TVLOL 


98e* te 


9eg°dg 


4T9* 26¢ 


£62 ‘002'T 


4SS ‘TT 


L9¢*9S9 


69/eT/TE OL 
FALLVTAWNS 


19S °S 


996 *TT 


066° 2h 


S68 *49T 


660‘ TT 


465° 


6S0*2T 


LE4'OS 


LS¢ °6ST 


SSh 


766 *¢ 


Gece ‘OT 


009‘ 2% 


8Z0* HOT 


Tae *¢ 


+06 * OT 


925 °Sh 


09S ‘6ST 


tT *¢ 


226‘ OT 


429° 2h 


665 * 2ST 


SVD TVEMLVN JO SLYOdXa 


A XIQNIddv 


(p)°©0 4 02S°S 000*¢2 
Grd * TE 0S6‘°OT 000 *9¢ 
HOS ‘O2T 000* TS 000° 2ST 
th? *OOh od2°<St 0S2 * 9S4 

= (q)*99 02 006 °96 
0¢2‘292 000‘ #2 000‘ ¢€22 
49/eT/TE OL (J OWN) (FW) 
FALLVINWNO TVANNV xXTIVa 
WOWIXYW 


(4-OV)9-TD 
peztary 
uoTSsTusUBI] Sen erleSety 


(£-OV)S-1D 
ued 
(2) wog auTy 


edtgq euezUuOW-ueTpeuey 


(£-OV) 4-1) 
peztury Auedwop 
uotsstusuely, 3Se004S90mM 


(£-OV)€-1D 
(0)beF FUT fuedwoy 
sen usteyynos % e4yreqty 


(S-OV)2-1D 
PeyTMTT SeuTT 
edtq epeuep-sues, 


(2-OV)T-1D 
pezTMtyT soutT 
edtg epeuep-sury, 


°G 


=. 


4 


“t 


WACHO/AONTOTT 
ANV WHLYOdXa 


—, | ee eqr4 abane-eoar?t 
TPE LL O90, f1 eer ee ; ‘a OF COE Ne  Spetiehl penet 
r ten GA PQ— ED. 


%. ‘ee wisitueh & siavedin- 
+i ~ —c" x ry . » ys a ae ~— , te = » : . : 
REP .OO6,.f e2Pb ear Set eat Gf) Sat 3 Cts . pee 0% "HS, 0Ci as Seriichs qaamod- 
= * . or ee 
‘ofa lait? jemistask | 
hethenl yRagest 


(26a )8..12 


) . . 277 scatanps bene? 


ass. 5% Soe kf Fro, e560 e Of Te, Bey SE eS il ae - : * eeegaod we ht — 


Roto Bist 


- Lee Leer? an ateyele =: 
gates tar ,2 pee a , 300, Ff Bet ikl 


; $200 je-20" 


” 


" 
. 
/ 

- 


-) i aoe 
yey 
go 
°o 
AA 
> 
E ( ) 
Bj 7£0°9nT 062° 49T (9T2* gt Son’9 es2°d 996 °¢ £19 = - ) 
( ) 
220° LE *T 000° #T9‘T (€26°92T 692° 2S £¢Q°Sd 890‘ et €S2°9 = - ) 
G29°2S 000 * oz See *29T QdT*2T tHe “LT 64S°9T 2o9'6t 64¢*gT (3) aS" <e 
V/N S/N PL = ve 2 rd +T 
SHONTOTT SLYOdXa 
aaaNno daZIYOHLNV 69/2T/TE OL 696T 996T L96T 996T S96T 49/2T/TE OL 
(2) DNINI Va TVLOL FALLVINWNO TALLY INOWNO 
(J OWN) 
SVD TVENLVN JO SLYOdXa 
2 ated 


(P,3U0D) A XIGNAddV 


00s *2 000 * #2 
0s9°¢ 000° 2T 
O<9*hd 0S2 ‘922 
GT *2¢ Get *STt 
269 °6T 094 ‘66 
OT eT 
(J °WW ) (J°W) 
‘TVONNV XIIva 
WOWIXYW 


68/0T/TE 039 L9/TT/T 
L9/0T/TE 93 99/TT/T 
(L=0V) 60515 
gay noe auTyT 
adigq euezUuO_-UetTpeuen 


68/OT/TE 99 29/TT/T 
L9/0T/TE 93 99/TT/T 
(T-OV)9T-TD 
(0)POFTaTT kuedwog 
SeH uleyyNoS B eyrIeqty 


GI-O¥) 9-1) 
kuedwoy auty 
adtg euejUOW-uetTpeueg 


(ay (TOV) 4-1) 
AaT Hong *]| yotszeg 


"6 


°2 


WACHO/FONTOTT 
QNV AaLdOdxa 


(&* aos) Y TITIA 


Ne A RS 


Ga) IATOTAW YO StROpITT ' 
—————— stiles aeememeeceetinie 


(isa) HUMTEAN : 


« 


— te al 9 ne —- — — 


ey I ge - 
Vis TONG iat Titat ST ne 

. 2der ss al _ ~% e bie — rage (itas eae. 
3 Bes ‘4 : e ast Slant) (You 


_ 


erly santas—-eelbegaed 


4 


Py. 


napa ; j © > oe as = ey aT yore Aut, & ENE, 
a ae 
= : : = by PA Se na ort a ge: ie" 
. a ) OFB3 es,3 oR\arVEr oc REESE 
. 


ert anatoot} qethanad af. 
{a} Sec 


P+ 


< wes 2 < : im 5 
> an ; ; ne “as ; , HK 2 . 
ee (N.S or; © ig xe. 6: THON 
. ivsy wt ofa. t7 
; = rot 
7 ° 
i 8 - 
; 
i 
= 
\ = 
' = 
—_ és 


a 
e 
° 
° 


APPENDIX V (cont'd) 


(4-OV)22e-TD 
V/N 000° ¢ 26S°2 = 26S°2 * = = = S/N S/N peytuTy seury 
adtq epeued-suery, °CT 
(4-OV)T2-TD 
S49 028°S 000 ‘000 '9 GSE *62T 6th * 6ST 906 °6T = = = = 2gd‘Ly2 000'229 cpyPor tart SouTT 
adta epeuep-suely, *hT 
(4-OV)02-TD 
CEO * Hd 000'S9z2 996 ‘02 S69 °6T €40°T = = = = OOT *2¢ 009‘2g pezUT] seuty 
edtg epeuej-suell, °¢T 
(T-OV)6T-TD 
02S *<OT 000‘ gOT Oh’ h G60°2 2S °T €19 od2 = ce 00S°9 002 * ZT pezWTyT seuty 
edtg epeuepj-suell °2T 
(S02 * T6 +09 * St BOT ‘Th £6n'9 = = = 00£ * 2S 000° ¢4T (1)68/0T/TE 03 99/IT/T 
9642‘ OOT*T 000002 * T (666 *2 = 6g0°2 G2S°2 Gee *¢ ~ = 000‘ g 000‘ S2 B9/0T/TE 93 S9/TT/T 
(4) 2 fi 
(€-OV)QT-TD 
pezTuTyT seutT 
edtq epeuej-suel, “TT 
SUONTOIT SLYOdXa YadCHO/AONTOTT 
aaaNn daZINOHLNAV 69/2T/TE OL 696T 996T L96T 996T S96T 9/eT/TE OL (J OWN ) (J°W) ANY WaLeOdxXa 
(2) ONINI VERE TVLOL FAILVINANO TALLYINWNO TVONNV KTIVa 
(F°WW ) WOWIXWW 
SVD TVADLYN JO SLYOdXa 
¢ efed 


(P,}#U0D) A XIGNGddV 


_ 7 


ev TTATR? 4 - 
@ger aacr ose r Seer aut k-2 aEAAS 7 SAGA ‘TLMt Pe 
Piss ‘ ee Be eer. ANSE OF 6 Gaetan = 


OE nn: 


CANOIME of G8 
; 


. Ed 8a “ ?¢+.2 aos OSs a » ) — oe 
603 ‘, “a er oh - = oo a. Gao, Fas Dowonrge et a ' = 


~ «22 shoxat-ena? 6 
ave basmati oenil 
‘ (i-GARI~IE ; » 


doe 21 ° i a ‘ coves «= COD Te 1 ae al sent 
; enon - 


oq 2% ohanet-euwrt 2: 
Seviant tenkt 
(+-Qa JES 18 


Cs 
Vad 
3 
. 
Al 
‘ 
‘ 
' 
<t 
ts 
= 


' = _™ 
—— 
| 
a 
( 
= 

2 : 

— 
Be, 

<> 

e 
Vo 
* 
= 
* 
7 - re a 

.= = 2 = ; = 

= oe a a 

| = 
— a 


496 °S9T 


APPENDIX V (cont'd) 


29c*692‘T 


409 * H8E *T 


288° OS2 
V/N 


SHONTOTT 
aaaNn 


+ ated 


069*22T 


006 *TH9‘T 


O22 * HTS*T 


00S‘ Z6T*T 
V/N 


SLYOdXa 


CaZTHORLAV 


(<ge*r 


( 
(gT9*2s 
( 


( 
(<TTSOST 


( 


69/eT/TE OL 


€Q2°h 


Sth Oh 


G22 * 39 


696T 


a NS we 


ii 


49/2T/TE OL 


fey CNL VR TVLOL GATLVTOWNO FALLVTAWNO 


SVD TVENLVN JO SLYOdXa 


(PP. 3405) A XICNAddV 


002 * + 00g °<T 
00s ‘2 000 * 42 
os9*¢ 000‘ 2T 


Or0' 42, 00¢ * 202 
625 * 42 OST ‘TOT 
026° 9¢ OST‘ TOT 


S/N OSt *S0¢ 
000 * OOT 000 ‘ #0¢ 


(J WN) (FW) 
TVANNV XTIVa 
WNWIXVW 


£6/OT/TE 94 T6/TT/T 
T6/OT/TE (94% 69/TT/T 
69/0T/TE 93 Q9/TT/T 

(2-OV )S2-TD 

fuedwog euty 

edtg eue,UO,_-uetpeuen 


€6/OT/TE 9% T6/TT/T 
T6/OT/TE 94 69/IT/T 
69/OT/TE 94 Q9/TT/T 

(2-0 )42-1D 

peytuty sAuedwoy 

sey ustayynog 8 eqyszeqty 


88/0T/TE 94 99/2 /z2 
99/2 /T2 94 LZ9/TT/T 
L9O/OT/TE 94 99/TT/T 
(9-OV)¢2-TD 
peytuty Auedwog 
uotsstusuel], 39e09}4Sa_q 


L2/0t/2 °4 99/T/T 

G9/2T/TE 24 SS6T 
(2-OV) 9S6-SS6TOd 
peytutry Auedwoy 
uotsstusuery, 7Seo0ojSamM 


WACHO/TONAOTT 
QNV WHLYOdXa 


ae 
LPNOTS SE 


SABIE 


- — 5 a : - ~ es - | 
; = . SeiypeS seks 


4 | | | 
7 y ez “OOO, ar STON ss BI 


a Ver; ra of SONS 


2 


ic) 

» 

S 

© 9 eee 

> 

* 

a 

a 

Oy 

= 
V/N 
v/N 

SHONTOTT 
aaaNnn 


002 


S/N 


SLYOdXa 
daZTYORLAV 


eee 
——————— EEE... 


LQ0°SSTSh 


oO 
—_—_e——e—————— eee 


GS¢ *62T 
Chh eee *h 


(=) 


69/2T/TE OL 


60T *0g9 th * +709 


644 ‘6ST 906 ‘6T 


95S °65Q OSS * 429 


696T 


g96T 


Tee*sTS 61g'TSh  60L'HOH 


Tee°eTG 61Q°TSh  604'HOH 


L96T 996T S96T 


624 °QTS'‘T 


G22‘ QTS*T 


49/2T/TE OL 


(8) ONINIVRGTY TVLOL FALLVTNWNS TALLY TAWNO 


G aeZed 


(F°HN) 


SVD 'TVUMLVN JO SLYOdxXd 


(P,#4U09) A XICNAddvV 


S/N S/N 
S (ty! 
(F°WH) (FW) 
TWONNV ATIVa 
WNWIXVW 


Ssyi0dxy Jen 


qatoduy-ey a0y ya10dxq 
Te-1D ‘4 waqI yonpaq 
sqiodxqy ssoin 


£9-¢-08 
pezTMTyT epeuep jo 
kuedmop sey uotug 


Gyn 
AaTHONg *L YoTazeg 


WACaO/AONAOTT 
GNV WaLeOdxa 


cid 


°Oe¢ 


Og RET NR 


EAD JASUTAM Yo eacahy 


betieht abaget 
~- 7 tase — 


Sd SivigeG vserd 
i680 .7! oust Socnud 
$ tagelett yo? Peoqat. 


7 int 


APPENDIX V (cont'd) 


x= ¢ * £ 


*eTqeottdde yon = VW/N 

*petytoeds yoN S/N 

*paestasy (1) 

*peqysodxe A4yTWUeNb aTqtStTZen (w) 

*yquow ted JOWW T (T) 

*996T euNL T UO J-Tp peoetdey (3%) 
“Jeytew Uetpeueg usleqyseq ay} aares 04 

OTzequQ ‘etureg pue atreW °999 4TNeS We qytodut-er Joy eqoyruey ‘uosieug je ysodxe ue seztioyyne aouacdtt stuy (C) 

“WITT (T) 

"896T 18Q0720 Tg uO pazyeuTwIe, *atTqtydnazaqurz (4) 

“S-TD SOUs0TT JO ayep JUSeMeoUsMMOD aaT }OAaTJO *09/6/T 034 totad szys0odxa sapntoxg (3) 

"yzuow ted JoWW S°T (5) 

“Q96T eunr [T uo g9g-T-OD Aq paoetday (9) 

“out? FEU} Fe SATIOETJa (€-OV)9-ID sepun 296T ‘2 aequezdasg 03 sotad C96T UT Aodxe peztTsoyzne JOWW T SepntouT (P) 
*gousoTT Aq paztazoyyne 

se sieek snotaesid woz STTejz10ys pazetnumooe jo dn-ayew 0} enp syunowe Tenuue peoduecTT peeoxe soumto, (2) 
*OL/OT/TE 04 

69/TT/T potted ay} a0y ‘kTaatqzoaedser JowH 000'S2 PUe FJOW OOOOTT 0} PpeseerouT saumtoa Tenuue pue ATTeq (9) 
*SauntToa Tenuue 

pue sep yead uo suotzotaysea 03 enp SeousctT Jepun Zututewer saumjtoa [e404 4u0dxe 04 eTqtssod aq you sem 47 (@) 

SMLONLOO 


SVD ‘TVHOGLYN 40 SLYOdXa 


(P,.3409) A XICNAddvV 


Ch" daoo) ¥ EEOMRSIA 


BAD JASULAM 3D. BPdoors 


te 


~s : ; 
ZnO ae andtobriaes O39 sah senmeol! tehiny gainigner esmufow [5303 dmaxe of sidtezog ad ton yam 21 {a) 
: -usolov Launne 


eay tot ,ylovifoeqaes tot 000,25 bas toN 000, OLL of beasetont semulov Leunns baw yftall (o> 
; -OS\OL\EE of 7 NP 
~s 


Beckvetq sort sileliroia betalimusse t0 qu-ednm of eub etnvoma feyane beonevif bssoxe asewloY (0) a 
,someott yd bextrodsue a 


-_ 
ot oy os | euttosdte (é- GAld-10 webaw SOCI ,{ sedmeiqed of woing SCL at Progeo bestvortue YOMM I aebulos (6) _ = 
re oy : OOCL envt I na 83-f-00 yd besaligeH (9) : ; 
r sMineir peg ToOMM £1 (x}- ; 
_ A&-IR eoneoki to atab tqsewsnéamos svkioelis Ae ot orn atioqxe esbyloxd {a} 
; ' " Aer sedoteO IF oo ter tgkterue? -efdisquizater (if) 
ae _ alias a ‘ mkt (2) 
oO ieee baa sina e682, JLund +6 jieqat-o2 x02 edotine ,norren® ta dcoqee me eexltodsus ssneotl sin (t) 
a 20am ratbeace) ovasued sft svese of : 
> $82. an0l I no S-JD beoafqed? (4) : 
-fitrom tsa Loh I (f) . e 
i ~be?teqze ys ctnacp sidis tlaatt te} 
sbesives (1) 
: oe son |= aw : 
i : -eldedilqae sot ANH er ee 
| 
> « >. * ot 
_ 
i _ 
, i ~~ : - 
, . - 


APPENDIX VI 


* * * * 


pensst auoN 


ZT NOLLOGS - SWadHO LYOdWI SVD TVHMLVN ONLISIXG ONIGNAWV SaaddO 


pensst suoyn 


2T NOLLO@S - SNOLLVINOWY IA LYVd - LHOdWI SVD TVHALVN - SaaadHo 


poensst auoN 


ZT NOILOSS - SHONHOIT LYOdWI SVD TVUNLVN ONLLSTXG ONIGNAWY SaadUo 


pensst suoy 


23 NOLLOGS - LYOdWI SVD TIVHALYN - SHONTOTT 


696T DNINNd GANSSI SVD TVAMLYN LHOdWI OL SHACHO ANV SHONHOIT MIN 


IA XIGNYddV 


¢ 


RURL SaseG caper acy asoese aoe OF besowo ows zeseoLa wai 


° 
Si MOST Ge — eeolors TeneWI 24d Jasin i Gileory MIC VMR BEETED 
“ et ne ae 


ne ne ama at ee 
t i 


$8 wortose ~ TROAMT BAC JARUTAW BYOLS 


, oatiiateeiime=e, din — 


~ bopgwsl enck 
t 
: 


\ ms = 


A scene ie 


APPENDIX VII 


000 ‘000'9 
S/N 


S/N 


00S ‘9g 


000 ‘O2T 


S/N 


(F°WN) 
HUA 


292° 242 
S/N 
S/N 


(O0T‘S 

(002 ‘OT 
(00¢ *ST 
(00h * Of 
(00S *S2 


00S ‘ST 


00S *S 


(F°WN) 


TVONNV 


OT1ejUO ‘eTUTeg pue aTreW °9949 YTNeS 4 yaodwt-ar Joy eqozruey 


000' 229 
000 ‘T 
000° T 


S/N 
S/N 
S/N 
S/N 
S/N 


000'SS 


S/N 


(FH) 
KTIVa 


SHWNTIOA LYOdWI WOWIXWW 


T6/0T/TE 
S8/6 /4T 
SE/6 /rT 


O2/TT/T 
69/TT/T 
99/TT/T 
L9/TT/T 
99/TT/T 


9L/T1/S 


od/< /TE 


OL 


89/TT/S 
99/6 /e2 
99/9 /e 


69/IT/T 
89/TT/T 
L9/TT/T 
99/TT/T 
S9/TT/T 


69/e /T 


9S/eT/LT 


WOU 


WACHO YO AONAOIT JO WAAL 


696T MHAWHOGC TS LY SV SVD TVANLVN GYOdWI OL SaiqdoO ANV SHONHOIT ONTLSISans 


x= = *# & 


*JuQ ‘etusesg) 


(*3U0 ‘eTreW °299 4TNeS) 


"edTV ‘6s34n09 


"eYTV 's34n09 


°4uo ‘sTTeq eieSety 


*3u9 *f£emqtlo 


“quo ‘feaqtlo 


LYOdWI dO LNIOd 


IIA XICNaddV 


Petjtoeds YON S/N 


“JZoyteW ueTpeuep uteyseq oyu aares 04 
‘uosisaumy ze 4r0dxa ue SeztTsoyzyne aouscTT stuy (e) 


(ey (HOV) Te-Tp 
2779-05 


99aca0D 


(2-OV) e-ITD 
Eleahs) 


848T-9S6TOd 


aaaWnN ado 
aO AONAOIT 


peqytwTyT sauty edtg epeuep-suezy 


kuedwog sey Jaaty ATIW 


PezIWTT SeTIITI3N seps0g 


peyTUTT seuty adtg epeuep-suezy, 


PeYIMTT epeueDg jo Auedwog sey uotug 


PeyTMTT epeuep jo Auedwog sey uotug 


4 


E 


——————o—————— 


aaALYOdWNI 


a ae 


GN al OT Bas 


- BOCE MAGMIONG LF TA AA 29 IASUTAN THOU OF AGRO GHA AIORIOLI cMTTeReaue <= 


“PAIRO 90 BOMEDLI TO Meat 


¢ a0 GOMEOLI 
MOo4 TaasuN KID 


ee oa 


881 ~aPO LOG betimi! abana to o xosgned aad soit “are 


2a\s VW 9300) ,Yawd LEO [-L betimtd ebesed to ymaque®? on { ae 
east | ~tn0 ,alicl steyelk (S-OA) $-Lia betiniI eenit eqid roane-enwet oe 
Sywnt 
PON IINS 7 
Ba LNs a 
PALIN 
os \S » »QtLA_ -etgued Ra G-08 _betia£s aeisiltsl asbio®- .¢ i 
| BBNe Ass IK ,2d2w00 dd-3-08 Yaaqned ge0 rewld ADEM 42 7 
ae 
Be ; | ) . er ae 
BLE (,900 ,orxeM .998 siu08) (a) soa) Ss—u0 besimid sent eqid abacaO-andeT 52 
«900 ,einrse) ee 7 
= 5 
orvatad tates ban olen 1.092 tival ta troqei-e: wot adojins! ,cowisn js tuoqes ma eesitodase soneotl ald? (a) ; 
7 rt : «enies aaihens) mistands efi sites of _— . 7 
a i : 9 7 
: : q 2 > a 
> . ; j . ; belikseqa Joh a\n = —— 
7 - . ‘ 2 
>? * © i 
| | 7 
_ _ : ly : 
F - 
: 7 ee I a _ 


APPENDIX VIII 


d eee 
T6S *60T (020° 291 TSh*2S 644 ‘TT c6T*ST 4TQ*eT OHT ‘OT 959° = 
V/N S/N 29S ‘2d = = OTe << 04'S 04'S Ben *6S 
v/N S/N £92 92 ed cb 29 = 3s 
V/N S/N 8eT 9¢ cA 44 de = Z 
V/N One *2 T62 . = = dT 66 S29 
SHONTOTT SLYOdWI 
aaCNN CaZIYORLNV 69/eT/T< OL 696T 896T L96T 996T S96T 49/eT/TE OL 
(9) ONINT WHE TVLOL TALLY INNS GATLVINWNO 
(F°WN) 


SVD TVHMLVN FO SLYOdWI 


IIIA XIGNYddV 


00S ‘ST 000'SS 

0056'S S/N 
S/N 000*T 
S/N 000‘T 
OcT S/N 

(J °WW) (J°W) 
TVONNV xXIIVa 

WNWIXVW 


c=EID 
pezyTUTT epeueD fo 
kuedmog sey uotuyg 


848T-9S6TOd 
pezyTMTT epeuep jo 
kuedwog sen uotug 


99-9-05 
peytuty Aueduoy 
sep teATY ATTW 


99-2-0D 
peqyTwTy 
SeTIITTIN Jeps0og 


24dT-SS6TOd 
peztury Aueduog 
(9) sey 344n09 


°G 


oe 


es 


WACdO/AONAOTT 
GNV WaLLYOdWI 


: ve : : SVT LAU ( I 
pe RT ae! FOR L awe +P\SENLEOF | (howe) Came es 


a 


BASE ae 


oa 
eS 


‘ft. 5, Oey Os ma © wiles ae oa) as pit = 
i #£0..52 i ¢ APS, - Xe? Pf tc bedinb ‘ghee : 
— 7 } Ep = 


ol 


i, 
“y 
“nu 
> 
4 
™ 
| 
¢ 


F\ 


sol 


APPENDIX VIII (cont'd) 


V/N G Fad = - - - - Z 
€99° 2729'S 000‘000'9 AS ae 8 Lo2*dst 06 *6T - = - = 
V/N €0¢ *2Q 620‘ 62 O2¢ * QT €L9° ht 9¢9*eT = = = 
. (0) 968°S 968°S = = Bs6*e B56 ‘2 > = 
) 
) 
194°6 006 ‘9g (660° 22 4S0°S 64 SST €4G 62 L249‘ 42 L9e*+ - ) 
( ) 
( ) 
SHONTOTT SLYOdWI 
aaann daZ TYOHLNY 69/2T/TE OL 696T Q96T L96T 996T S96T 49/2T/TE OL 
(2) ONINIVERY TWLOL TALLVIONNO TALLVINNND 
(F°WN ) 
SVD TVANLYN JO SLYOdNI 
2 o8ed 


(P,3U05) IIIA XICNaddy 


S/N S/N 
29d‘ dhe 000 °229 
S/N S/N 
000 ‘¢ 000‘ 02 
OOT'S S/N 
002 ‘OT S/N 
00¢ °ST S/N 
00n ' OF S/N 
00S °S2 S/N 
(5 OWN) (FW) 
TVONNV XTIVa 
WOWIXYW 


c9-¢e-08 
PezyTUTyT SouTtyT 
edtg epeue)-suely, 


(4-OV)T2-TD 
peyIwTy seuty 
(P) 


adtg epeueo-suey, 


(9-OV )+-ITD 
pez twTyT Soury 
adtg epeurep-suely, 


¢-ITD 
pezyIWTT e8e104S 
sey yesundoay, 


OL/IT/T 93 69/1T/T 
69/TT/T 93 99/TT/T 
Q9/IT/T 93 29/IT/T 
L9/TT/T 94 99/TT/T 
99/TT/T 92 S9/TT/T 


(2=0V )c=1 1) 
PozyTWTT SeuTT 
edtq epeued-suedy, 


WACHO/AONTOTT 
GNV WHLYOdWNT 


SO 


“6 


"hs 


“9 


AD SAsrOT A FO 2am 


RR 


A 


2 ry i Spying 


oF al. a Nee 


~ 


MUAT LAM 


JADA Lin . co 
(309%) (30M) ” —- 


4 


J? tS a at WAEIVY aa ae 
DOA OF 28 TALES os 3a ——- 
GF PL ae BEF of Te 

ote. Gr “Bt CNS oe aR 
i 2 om ehh at SRN aoa a 


ak a — 
a —_ — eae 
os a 2 
er aa 
: : 380 dogmeses fo 
¥ se a Z ae 
oS. ? bacisrl -syeted an 


a oo agi ieaati-xiaes + 


at, al ceee : 
2- MPL 
: —_ 
a 
“ yor 
Y,. © +s ay Ct 


on a~¥ : otiwnd peal - 
ae cae 


F 


APPENDIX VIII (cont'd) 


V/N 


V/N 


V/N 


V/N 


SHONTOIT 
BaaNnn 
we) DNINIVTY 


¢ eed 


eee 
OSh°¢ 
00S*2 
(0)996'T 


SS 


000‘ T 


SLYOdWI 


daZIYOHLNV 


TVLOL 


T98°2 


962‘T 


TtG*¢ 


€90‘°T 


SS 


66T 


69/eT/TE OL 


GAILVTIAWNO 


696T 


896T 


(F°WW) 


= ss OgT 


L96T 996T S96T 


SVD ‘IVUMLVN AO SLYOdWI 


(P,3U09) IIIA XIGNddv 


9£9°T 


TTS‘2 


€80°T 


SS 


66T 


49/eT/TE OL 
AALLVTOWNO 


S/N S/N 
S/N 000 ‘OST 
S/N 000'O4T 
S/N S/N 
S/N S/N 
S/N 000 ‘od 
(J °WN) (FW) 
TVANNY KIIVa 
WOWIXWW 


(1-OV)99-2-08 
PeytUTT epeueD jo 
kuedwoyg sey uotuyn 


(T-OV )4#9-2-08 
peqytuTty souty 
edtg epeuej-suedy, 


49-T-O8 
PezTWTyT Seutty 
adtg epeueo-sued, 


€9-¢-08 
pezytWTT epeuep jo 
fuedwoy sey uotug 


¢9-¢-048 
PezyTUTT epeueD jo 
kuedwoy sey uotug 


€9-T-O8 
PoezTWTT SeutyT 
adtg epeuey-sued, 


“91 


“GT 


“HT 


“<L 


ccE 


TEL 


WACHO/AONTOTT 
CNV WALYOdWI 


S*etT 


\ 


MYLAR? Gre 


rac 
me Tye 


Ory 


date 
ie oe 
ey 
ws 
) 4 Foe! 

in 

in 

; 


iD 21 \Fo\e0 


TAR 


(ies) 


. Wavayr 


ek) — cone iD X : 
eT, 
een 


3 
» 
s 
° 
ee 
WH 
lel 
al 
> 
~< 
5 
: 
V/N 
SWONTOTT 
woCNn 


(9) ONINTVRSE TVLOL TALLVIANNO AATLVTOWNO 
(J WN) 


+ ested 


._* + © 


*atTqeottdde jon V/N 


*patjtoeds yON S/N 


*joyrew uetpeuepg usayseq ayy 
SALAS OF OTLe}UO *eTUIeg pue aTIeW *94S 4TNeS ye yuodwt-az s0y eqozTUREW ‘uossougq ye ysodxe ue saztuoyyne avous0TT STUY (P) 


*£4TTtqeseduioo jo asodind s0j ,,aseq kap,, 04 ,9S8eqQ 4oaM,, WOLJ PazysaAUuOD (2) 


"9961 ATenueP UT paTTaoue. aouaoTT (9) 


“SoumToA Tenuue pue Aep yead uo suotqzotaqysar 03 anp saouaodtT szapun Burutewes SoewnTOA [#304 4szoduIt 04 aTqtssod aq jou kew 3] (2) 


(9) 198° 


SLYOdNT 
aaZ INOHLAY 


T98°?% 


69/eT/TE OL 


696T 


SS ElTleaREehRereeOe 
a ed 


969 * HTe G6 * He HSS ‘TQ 95402 909 * t+ 942‘ ZT 665 ‘'S9 
aaoaaaaassSs=s«=s=S“Soaaaaooonaooannnnnnn0000nuauumnuauauuau0auaonmoooo 

Be weat 202*2ST 0¢6‘6T - - - - 

€¢0* 264 ent 26T 4Qt* TOT 9S4'Od 909 ‘Hh 9nd *2T 66S°S9 


= 68% a o ss 
288 *h 426‘2 . = % 
Q96T L96T 996T S96T 49/2T/TE OL 


SV) ‘TVYNLYN AO SLYOdMWI 


(P,.#4U09) IIIA XIGNAdd¥ 


S/N S/N 
S/N S/N 
(J °WW ) (JW) 
TV ONNV KIIVa 
WOWIX VW 


syi10duyt 4ay 


q40dxg jo 440dwl-ay 
Te-1D *6 wey yonpaq 


gysodw{T ssoin 


L9-2-O4 
PezTUTT SautyT 
edtg epeues-suel, 


L9-T-O4 
PeyTUTyT epeueD jo 
kuedwoy sen uotug 


4addO/FONADIT 
GNV HALHOdWT 


64 


*L 


7 


a a - BAG SARTPAR 3) sTeow, se 


— 


é : ‘ =~ RVITAIOND Janu. TIA 
Pex PaeL £ Saez ot! Aap st MO\SINIE OF . (toa) - {ton} : 7 


> a _Y = 


— 
s 


wy ebaned-aenr? 


‘ 7 s au z : betdmil aentd .¢ 
" Fah ae 
=o a = _ ES Sa ie mn a eg ee eS Se i ; ee = — = 
+e - ® 7 _ ree A 77\t ai a . * ,' + ; > gs ¥ ¢ 4 Zz ¥ a 7 , 4 - 
: a SA se sl Daas cfs ond OPV 4h evc.¢3 _ egal soz - 


= E | 6D & antl dood 
. ¢ eee 4 = 
- Wesrer os Sieg’ to #106 = 


} 


ny : : “ ; ax 


=! § i= aes: eet 7 : 3 
bas {ab athsg So enetigitdsrs- OS C22 efor [ gehes ganiotetee, aveuiovy ‘'eadod tvome’” oo « . ad tao vam FI beck = : = 
ob *. 7 y 


x j AP vias? cE tre te 


72] Mereeeos Iso eroqruy vor “saw ua” of “saad few’ ged betvernol ts) — 


= 7 ; a Osr8I20 ,siets2 ire site wet ikani te feoquimst 261 adottoac™® ,nouwtera * ogee If s4¢cirodsun sasocait { th) 


a edits (hy 
- = Setter neiieucd. erste? aft t= —s 
= - Pai oe ws 
‘4 — 7 34 ae 1] al - - — 
Stlogs Son fn 
f 
* » s 2 
" 
== 
F : 7 
_ 7 
a = 
ee Z 
* 
ys F >" 
i, - 
wT 
-_ ; = a - - - - 
7 _ 
az \ =~ 


APPENDIX IX 


aSeraay AT TeG 


TE+°OT6*92T 


QZT‘9TS 
go2*2Sg 
6HT*STS°S 
999*260‘ST 
699 °9S0°T 
962099‘ eT 
g0¢ 222 °6 
229 °1ce°T 
299° 2S3'OT 
49°09 

926 ‘'0¢9*2 
466° 8479 *T 
TIO° 219 2 
GGe*2TT 
290° OT ‘2 
694° 99S ‘O02 
6ne °2SE°9 
Lye 496 S TT 
66°69 ' + 
698° HST 
£28 *°S99°4T 


Jeax JOJ Teo] 


8% * 862 
6eT'T 


949 °6 
+2eS OS 
c61T*2? 
28d ‘62 
492‘°Te2 
T06°2 
OTT * 42 
GST 
259 °6 
69S°¢ 
BS0°+ 
dy 
€TT’ST 
966 °2h 
02S‘ 9T 
10S °S2 
cH6 TT 
ive 
QTT Se 


aZereay ATT TeG 


uth’ doe*60tT 


g9TS*ETH 


96 °0SS°S 
Zed *960*TT 
G64‘ 208 
TES O06 ‘OT 
003°S96°2 
Lyd‘ T6g*2 
62¢ °429°Q 
962° 6h 
19° 86S *¢ 
060'90¢ °T 
090‘*S8t*T 
T99°S2T 
604° TESS 
41T4'99S°2T 
4E2'9rO*9 
oer’ nee ‘6 
269 Ode *h 
O9T ‘TSB 
hho dg’ eT 


Ieax IOZ TezOL 


etueaThsuuseg Suetrem 
oTyO ‘opeTol, 

oTYyO *opeToy 
ueStyotW *‘youerg 4SomM 
eqyosouutW ‘{Tneg °4S 
UTSUOOSTM ‘zoTsadns 
ueStyotW ‘uojUuaty, 
YIOK MAN SOTeZ ing 
eyosouutW *yYooIqseeTO 
uestyotW *3T013eq 
ueSTyotW Suoinyg 410g 
ueSTYyoTW ‘ewLy 
UTSUOOSTM *totasedng 
otyQ fopeToL 
eyosouutw *Tneg °4S 
eqossuutw *TTeysuetm 
euequoW *SSUTTITE 
ueStyotw ‘£41 keg 
oTYyQ ‘uozUeD 

yI0oX MaN *epuemMeuo, 


(suoTTeD uetpeued G¢ jo sTetseg) 


696T ANY 996T SHLVLS CALINN SHL OL LNTIVAINOT ANY TIO ACNHO AO SLYOdXa 


XI XIQNAddV 


AI-I $}9t498STq Te3OL 


SI9y4O 

kuedwop Sututjey peztug 

fuedwoy [to uns 

(otyQ) AuedwoD [TO PsepuezS su], 
kuedwop Sututgyey eptososo 
fkuedwog Sututjey usaqysamyz ION 
uotzetodi0og Aydanpy 

Kuedwop [TO TTQOW 

Auedwod [TO TTQow 

fueduog sutyT edtg e,OSeuUTW 
fuedwog [TO uoyzesep 
peyerodioouy Saetseutjey pieuocey 
peyerodioout. Satieutjey pseuoeT 
fuedwop euty edtg peeyeyeT 
uotzyetodi09 [TO FIND 

fueduog [TO UrSyZION JeeryH 
fuedwoy [tO Te,ueutzUuoD 

ss Auedwoy [tO Te}UeuTAUOD 

e) kueduoy Zututjey Leg 
kuedwog Zututjeay pue [tO puelYysy 
fuedwop Zututjey pue [tO puelTYysy 


AI-I S#0t448Tq 


CWA Si 2itTaTe c 


"ieievi ¢ii- 


TT 


Ot, #2 


s,s 


"8.2 


+7 § ¥ 
»e § 
-_ 
“Re ix 
4k" S 


ob 


1% 
- 


ae 


read Geiatied bite £20 baelted 
Yiegeod grtaltull tad 
"’ rapes ) LED tasasnitacd 
cages £40 IetaenSsagd 
Cauend {20 sredtrol tose 
teenie a IS 22 


Fl 
Larqco antl o9. 7 beetiavald 
Twsol eelvert?=5 Fae 
é a79go0y 3 r | 
i s71G94%4 otluanlial Dretoes 
we @ 


Yrmqeel acl! ogi? nionoanae 
EregeeD i> iidos 
ynmgans It) iteom 

atltaraPied “yadipet 

TSSGSo) S46 571Tisl wxsie tw 2 coh 


Coy ~~ = hao a 
Tomes tric llisk stosges 
- 


Sitwiese sai 
Yesegnes . 1a aes 
Sas Bainita % betial 


cai: 


galatie® bay 160 eating 


APPENDIX IX (cont'd) 


OSE *SGS 
069 * 202 


203°9S 
€dT'9 
620° 62 


€2Q°2S 


886° + 
0g 


eZeraay AT TeqG 


2 a3ed 


"6-996T ‘euequoW ‘sButT{T Ig 
*6-Q996T ‘euequoW *‘TeaneyT ‘our 


zs ke ¢ * 


‘kuedwop Sututyey pue [19 eTquny 
‘aBueyoxy Terjuag uotun Siewrey 


*696T ‘Butwokm ‘iteToutg ‘kuedwog ptetsyoty oTzUeT IY 


*6-996T ‘Soperotog * Jaauaq 


89S * 202‘ 202 qe8h eon 
LST *262°S2 OOT ‘ #9T 
dE SH9n* TZ . 264° T9 
Lte*éSe*2 - 
42h‘ SQ’ ge 246° 2S 

- G9¢ 
Ghe*SOT‘T2 TOS *64 
649 'O2Q*T 2 
H6T ° SOE = 
Jeez IoJ Teo, eZeraay AT Teq 


696T 


020° 89 *69T 
6T9°090'09 
S90'90S ‘22 
425° 92¢ *6T 
492° SST 
9T2* HHO * QT 


Jeez IOJ Tezo] 


————_— 


g96T 


uozyZutysem ‘saqyrooeuy 
BTULOJTTeD *zautyreW 
uozZutysem *saqyz0oeuy 
eBTUutIojtTe9 ‘aouess0y, 
uojZutysem ‘aTepusay 

eTulojTTeg Setotueg 
eTusojtqtTeg ‘4yunoweseg 


(SuoTTeD uetpeuey) CE jo STeiteg ) 


696T ONY Q96T SHLVLS AHLINN FHL OL LNFIVAIN a AGNV TIO FankO AO SLYOdXa 


(P.3U09) XI XICNAddv 


*kuedwog [to TequseutzUuoD 03 ATaATTap IOJ satytyuenb Sepnptout (e) 


pesTaods (4) 


“¥°S"N TezOL 


A 3°TI3STE TeqoO], 


peyetodsosuyt ooexey, 

Auedwop [to T1eus 

Auedwod [tO TTeus 

Auedwop [TO TTQow 

Auedwod [tO TIqow 

kuedwop Zututjay pue [Io eTquny 
eTusosT[Te) JO [TO seTsnog 


ee 
A 3°TI3S1q 


= — : 7 25 a 7 _ 
{ 2s are gariny ste oF TeEIAvT GhA JIG mNtMO WORM CC t~*S : 


 Kanofiad netbeans ¢f to 


~ Baer 


L) 
euetevA. cite - test sol Late? ; ¥ fsixven~ 


. —)< 


aleve? ie Ye 296 ont 
~- almiolttie) ,atofast Tnhaqned sain teh Sor £2 afc 
bot pd ott, ta), BI aotya biog’ ,alebarrey yoraqees ILO Lidom 
¥3 eel e720 kind Ae Lenns eet *¥ Yrayesl 145 L2dext ; 

guest . sayeet.e codacipenY ,aettnsand ereyaed (70 Iilest 
= t2 alswiliied . gentoo cmagesd 17 ffada 


. €O¢,, {3 es ae Ss vo tents 48 os, nor bedaveerto tnt apexet 


A 


: pom thew: eleD .10 P: eo £2 Lane  weoreleb -v . 
RRL eBrgaeTy th fenil ,tosqeed Storideth vttamiz . - : 

"gE {  ametnol ,iewad , . 2: nares ‘ere aobul) wieweset ; a 

BROT meet ool peerriies ~tnecncd anialrteh bw [PO sears ——— 


wt 


if) ; 


APPENDIX X 


94S‘ 29 
69209 
6962S 
One “OH 
9n9 * BE 
TLE *E¢ 
SS6*0S 
9S ° 2S 
THE °SS 


SLONMdOud 
TIV TVLOL 


S90 ‘SS 
95962 
T89*8e 
¢9T ‘92 
gTT*92 
06¢ 622 
6TT ‘ST 
920‘ gT 


9nQ*ST 


“dOUd HHHLO *% 
“adIsaa TWLOL 


66 °2T 
29d * HT 
SS6*¢T 
6616 
c4Q*d 
64S *2 
goe*9 
HOE °R 
62 ars 


SLONIOdd 
UaHLO 


(fep asad suoT[es uetpeuep G¢ jo sTeitseg) 


* 2 * © 


*pieog AZIauqy [TeuotzenN eyy 03 sqaodez Aueduog 


*UOTSTASI 03 yOEelqns 


*,9UTT LOTTA BMeZ40,, 2UZ JO ZSEeM OTIezUO 


pue ¢ ‘h *¢ suotZay 0} 2 pue [ SuOTZey worjy Suejsueitz se paeysodey 


999°2T 
420°ST 
922 * HT 
196 °9T 
€42* QT 
THQ * HT 
TT6‘TT 
229°6 
GT4‘9 


TIO Taha 
TwndIsay 


TtS*d2 
¢26 ‘OS 
B82" te 
€QT ‘02 
O¢S*2eT 
T96*OT 
9¢Q*2e 
BES He 
G64 *Th 


STIO DHDIT 


TWLOL 


299‘*6T 
642° 42 
STO*6T 
462‘°9T 
got ‘OT 
9<T ‘6 

G06 * ST 
Too *o2 


606 ‘12 


SULVTTIILS IG 
WICC In 


7hg’d 
4g9°9 
el2e°s 
6ge°e 
790*2 
GHQ*T 
Te6*ET 
LES*hT 


98S*9T 


ANITOSVSD 
YOLOW 


696T - T96T 


¢ NOIDSGY OLNI SLONGONd WNATONLAd AO 


(9) 


X XIGNAddv 


ey es LON GNV SLYOdWNT 


:90mn0g 


(2) 
(9) 
ce) 


(0)696T 
g96T 
L96T 
9961 
C96T 
496T 
€96T 
c96T 


T96T 


> » % 
Chen ashes 


Cus 


a. 


L 


-_ 
a 
.. 
= th 
~ _ lke 
- +/ t- » rm -— y? ry a sy » w 
2: a e * * - ms mm C3 = 
- ‘ . * ‘ a. 4 
a n 4 - Se ie iy eT | 
- mm (3 : fy *] 
“= & a 
“ , 
a] 
+ ba ur 
Iye * 
i Le) 
— J] bol i. , ne 
2 ry . rn - d a i=? Bs e3 
- Sf SF 2 8 ome S hae 
a ee ‘ i eo ee 
A Pa Ys Wi i i = Ag ¥ ~ IF = 2 
t. e 
oe 
@ 
& 
ip “i 
1 
a * + a ee 
oa J YT *® @ & 2. Pr 
a rt c ~ ve | o ize ct 
Me - * * . ss , “ ba es 
“ ie S . 7s 
at i 


4 
- 
@ 
. 
~ 
e 
ee 


aT 


rite F ’ ; 
ms Ct} : 

, 6 

~*~ 

” 

se 
Po HF 7 
y & 
LA 

~ +~ 


APPENDIX XI 


229 °S22 


96¢ *S02 


624° 22S 


(2096 


ses *& & 


*preog Ad1auq TeuotzeN ay} 0} szuoder Kuedwoy >389IN0S 
*uOTSTAaI 03 yoalqns (2) 


*pastaar (4) 


£86 ' 889 TVLOL 

IZE-20¢ Sjonporg wmeTo1.eg 
CTR * 98h TtO epnig 
Co) sai 


(Aep aad suoT{Te2? uetpeueg S¢ jo sTeiseg ) 


696T UNV 896T SLONGOUd WNATIOMLAd GNV TIO ACNYD AO SLYOdWI 


IX XIGNAddv 


— oo 


“tess - anoltha natbaned 


— 
» 
i 


et Yo afer ae) 


os 
a — 


od of stveget YneqeoD 10044 


aor 
—- - 4 = 
= 7 as 
ee _ a ) = 
= 
< * : 
s 
— - 
= 7 
. i 
i} 
col 
s 
’ 
' 
‘ rn : 
= 


APPENDIX XII 


PIPE LINE LEAKS, BREAKS AND MALFUNCTIONS 


The following is a summary of leaks, breaks, malfunctions 
and other pipe line incidents reported to the Board during 1969 by 


companies under the jurisdiction of the National Energy Board: 


Origin of Reported Number of Incidents 
Incidents 


Internal and external 


corrosion of pipe and equipment 19 
Defective Mill Welds 9 
Defective Field Welds 2 
Pipe Material Defects 3 
Defective Equipment and Piping 16 
Failures due to Lightning 2] 
Miscellaneous 5 


TOTAL 56 
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31 March 1971 


The Honourable J.J. Greene, P.C., 
Minister of Energy, Mines and 

Resources, 
Ottawa. 
Dear Sir: 

In accordance with the provisions of 

Section 91 of the National Energy Board Act, 
Statutes of Canada, 1959, Chapter 46, I have the 


pleasure to submit the Annual Report of the Board 


for the year ending 31 December, 1970. 


Yours faithfully, 


(Robert D. Howland) 
Chairman. 
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Hib. Briges - Member 
Maurice Royer - Member (Resigned 1 Oct 70) 
J.G. Stabback ~ Member 
A. Cossette Trudel - Member (Appointed 1 Oct 70) 
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WyA.» Scotland ~ Chief Engineer, Engineering Branch 
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NATIONAL ENERGY BOARD 


ANNUAL REPORT 


The year 1970, which is the Sub Jeet F6f “this 
report with respect to the work of the National Energy Board, 
was one of change and increased activity. It was a year 
in which Parliament approved Significant changes to the 
National Energy Board Act. It was also a year which was 
characterized by the number and variety of matters dealt 
with and by the impact of the Board's decisions upon the 
sector of the energy industry subject to its regulation 
and about which the government looks to the Board for advice. 

The broad purpose in establishing the National 
Energy Board in 1959 was and continues to be to assure to 
Canadians the best use of energy resources, 

The Board is responsible for adjudicating upon 
applications for licences to export and to import natural 
gas, applications to construct and operate interprovincial 
and international pipe lines for the transportation of 
petroleum and its products and of natural gas, and applications 
for licences to export electrical power and energy and for 
certificates to construct and operate international power 


lines. It is responsible for regulating the rates, tolls 
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and tariffs of oil and gas pipe lines under its jurisdic- 
tion, a field in which it is becoming increasingly active. 

In addition, the Board has an advisory role. 

It is required to keep under review all matters relating 

to energy within the jurisdiction of the Parliament of 
Canada and to recommend to the Minister any measures that 
the Board considers necessary or advisable to undertake in 
the public interest to ensure proper use and development of 
energy and its sources. 

In June 1970 the National Energy Board Act was 
amended bestowing on the Board certain additional responsi- 
bilities. The Board was given jurisdiction over international 
power lines constructed and operated for the purpose of 
importing power into Canada on a basis comparable to the 
jurisdiction which it had exercised previously over export 
power lines only. The existing authority of the National 
Energy Board to licence the import of gas was extended to 
include the licensing for import of liquefied natural gas. 
Certain other amendments dealing with the construction of 
pipe lines through municipal and private farm areas provided 
the Board with the authority to direct the pipe line company 
to divert, relocate or otherwise reconstruct the appropriate 
portions of its pipe line so as to remove an existing inter- 
ference or to otherwise facilitate reconstruction or re- 


location of drainage system. 
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Also,as a result of a proclamation by the 
Governor in Council, under Section 87 of the Act, the 
provisions of the Act relating to exports and imports 
were made applicable to oil. By regulations made immediately 
thereafter under Part VI of the Act, the effect of this 
extension was defined, with the result that the Board became 
responsible for the licensing of the importation into Canada 
of motor gasoline and motor gasoline blending components. 

Further regulations pursuant to Part VI of the 
Act were made to impose a mandatory condition on each 
licence issued by the Board for the exportation of gas. 

This condition requires that the price to be charged for 
Such gas shall be subject to review by the Board and where, 
in the opinion of the Board, there has been a significant 
increase in prices for competing gas supplies or for alter- 
native energy sources, the Governor in Council, may on the 
recommendation of the Board, order the establishment of a 
new price. 

Because of the increase in the Board's workload 
arising Sa of its previously existing regulatory and 
advisory functions and the additional responsibilities 
placed upon it by Parliament in 1970, the membership of 


the Board was increased from five to seven. 
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During 1970 Mr. Maurice Royer, a member of the 
Board for 10 years, retired due to ill health. By the 
close of the year three new members had been appointed. 

They are, Mr. A. Cossette Trudel and Mr. C.G. Edge, both 

of Montreal, and Mr. Neil J. Stewart of Calgary. Mr. Stewart 
was also designated Associate Vice-Chairman of the Board. 
These gentlemen together with Dr. Robert D. Howland, Chairman, 
Mr. Douglas M. Fraser, Vice-Chairman, and members, 

Mr. H. Lee Briggs and Mr. J.cG. Stabback, brought the Board 
to its full complement of seven under the amended Act. 

All members of the Board are full-time members and each 

is appointed by the Governor in Council to hold office for 

a term of seven years with provision for reappointment or 
until a member reaches the age of seventy. 

The Board had somewhat greater success in 1970 
than in the past years in recruiting additional staff to 
provide it with the technical expertise and professional 
advice it requires to carry out its responsibiliti es 
under the Act. Where it was impossible for one reason or 
another to recruit staff in certain professional fields 
and with specific technical skills, the Board employed 
consultants. The strength of the Board as at 3l December, 
1970 was 167 as compared with 148 for the same date in 1969. 


The budget appropriation for the Board for the 
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1970-71 fiscal year totalled $2,438,000 of which 


$1,948,000 was for salaries and $490,000 was for all other 


expenses. 


ein 


We { 
vi ing Vania “s 
‘ jae 


has , : ; i ae Bind (oe 


iy . 
a, 7 Pa iners 7 pee Rae 
en 0 r i | ' 1 : : ely 
: 7 a j : J : ra 
LF i ca Wek 


Tha | ee 3 elk ae ea rT 
; ‘oh : ’ uae me 7 - “4 


rai 


OP 


MAJOR ISSUES OF 1970_ 


In any review of a year's work there are 
generally several major issues which because of the 
public interest they generate, predominate and over- 
Shadow to a certain degree the myriad day-to-day tasks of 
any organization. Two such issues heavily engaged the 
Board's resources during 1970 and are worthy of separate 
treatment in this report. | 

The first of these was the combined hearing 
held by the Board on natural gas exports. The second 
had to do with the extension of the licensing provisions 
of the Board's Act to the importation of oil and oil products. 

With respect to the first, the Board's Annual 
Report for 1969 referred to the fas export applications and 
the fact that at the close of the year the combined hearing 
was still in progress. To recapitulate briefly, the Board, 
during 1969, received applications for licences to export 
natural gas and for certificates to construct pipe line 


facilities as follows: 
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Export Licences 


Facilities 
Applicant Quantity Term Certificates 
(Trillion (Years) (Cost in $ Millions) 
cubic feet) 
Alberta and Southern Leo 23 2s 
Gas Co. Ltd. 
Alberta Natural Gas - - 8 
Company 
Canadian-Montana Pipe Oi a3 a 
Line Co. 
Consolidated Natural Gas In6 25 a 
itd: 
Consolidated Pipe Lines Co. - - 68 
Trans-Canada Pipe Lines aes’ 25 59 
Limited 
Westcoast Transmission Biad 1+ig(1) 135 
Company Limited 
Totals: 8.9 270 


The combined hearing on these applications was 
held in Ottawa commencing on 25 November, 1969 and ending on 


£0 March, 1970, occupying 54 sitting days and resulting in 


Note (1) 
Westcoast applied for, 


(a) a licence to export 75,863 thousand cubic feet per 
day commencing 1 November, 1970 and 


(b) a "Combined Licence" which would commence one year 
later on 1 November, 1971 and which would embody the 
licence specified in (a) above as well as Westcoast's 
two existing export licences, PC1955-958 and GL-23. 
This "Combined Licence" would have a term of 18 years. 
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approximately 6,100 pages of transcript. Some 150 exhibits 
were filed and representations were heard from more than 40 
parties. Each of the provinces, from Quebec west to 

British Columbia, was represented, as were industry associa- 
tions and all sectors of the natural gas industry, the 
producers, the transmission companies, the distributors and 
the consumers. Thus the Board had the benefit of knowledge- 
able advice from a wide range of interested parties, 

The results of the Board's deliberations were 
contained in its report to the Governor in Council dated 
August 1970. The Cabinet announced its acceptance of the 
Board's recommendations on 29 September 1970. 

In determining the amount of surplus natural 
gas available for export, the Board decided that it should 
continue to provide protection for future Canadian require- 
ments on the same basis it had previously used. However, on 
the matter of reserves, the Board liberalized its approach 
to the portions of reserves deferred for conservation and 
reserves beyond economic reach. The Board also adopted a 
new method of calculating future surplus which appears 
likely to be more realistic and more readily understandable 
than its previous method. 

On the matter of the determination of the justness 
and reasonableness in relation to the public interest of the 


prices to be charged for gas proposed to be exported, the 
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Board concluded that it should continue, wherever and to 
the extent appropriate, to use the three tests described 
in its 1967 Report on an application by Westcoast Trans- 
mission Company Limited. Briefly these three tests are 
that the export price should recover the costs incurred, 
Should be not less than the comparable price to customers 
in Canada and should not result in prices in the export 
market materially less than the least cost alternative 
for energy from indigenous sources. 

The Board concluded that a surplus of 6.4 Tef 
was currently available for export. This compared with the 
aggregate of 8.9 Tcf for which export licences were being 
sought, so there would be a deficit of 2.5 Tcef if all the 
applications were granted in full. In the light of this 
deficit, the Board had to choose whether to approve all 
the applications at reduced volume and/or reduced term, to 
deny some and approve others in toto, or to deal with each 
application on its individual merits, within the general 
constraint of the total surplus available for export. The 
Board considered that the last named course was the one 
which best conformed with the intent of the National Energy 
Board Act and the proper discharge of the Board's responsi- 
bilities thereunder. 

The Board decided that where a choice had to be 


made between licensing exports by a project wholly-oriented 
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to export and a project which serves Canadian and export 
customers, if all other factors were equal the choice 

would have to be in favour of the project serving Canadian 

as well as export customers. The Board reasoned that 
exporting gas should be a profitable activity which, when 
undertaken by transmission systems serving Canadian customers 
should make available to such customers a share in the 
economies of scale and such benefits as may arise from the 
contribution of exports to the financial health of the 
transmission system. 

The Board was persuaded that it should issue 
export licences for much shorter terms than the 25-year 
maximum provided by the statute. The Board felt that the 
experience in the past few years of changes in costs and 
prices made it difficult to be certain that export prices 
which appeared just and reasonable at this time would remain 
so <O or 25 years hence. The Board was also concerned that 
the trend towards accelerated rates of take would shorten 
the life of the remaining reserves and reduce the protection 
available to meet Canadian requirements. 

For these reasons and for others given in detail 


in the Board's Report of August 1970, the Board recommended 
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and the Government approved the issuance of the following 


export licences: 


Company Quantity (Tcf) Years 
Alberta and Southern A iS 
Canadian-Montana Oy 15 
Trans-Canada eo 20 
Westcoast 3503 1+ig (1) 

Total: 6.3 


The Board denied, for reasons set forth in its 
Report of August 1970, the application by Consolidated Pipe 
Line Company to construct a new pipe line through Saskatchewan 
and also denied applications by Consolidated Natural Gas 
Limited to export Canadian gas to the United States and to 
import and export Montana gas for transmission through 
Saskatchewan to North Dakota. The two Consolidated companies 
filed revised applications with the Board on 29 October 1970 
and action on these applications was pending at the year's 
end. 

Further, the combined hearing provided an 
opportune occasion for the Board to obtain an expression of 
views in respect of the criteria and practices by which it 


had in the past dealt with applications for gas export licences 


Note (1 


See footnote, page 7. 
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and in the course of considering the actual applications, 
it reached conclusions on a number of matters on which 
advice was tendered. 

The second issue concerned the licensing 
of certain oil imports in pursuance of oil policy 
objectives established in 1961. 

National Oil Policy is designed to foster 
the development of Canada's oil resources while preserving 
a balance between regional and sectional interests. 
In Ontario, the policy requires that markets in the central 
and western part of the province should be substantially 
Supplied with products derived from indigenous crude. 
This program was predicated on the voluntary cooperation of 
industry. The Board is responsible for its administration. 

During the 1960's, substantial success was 
achieved by the oil industry in conforming to the policy. 
In the spring of 1970, however, its objectives were jeo- 
pardized by the risk of increasing movements of foreign- 
origin motor gasoline into central and western Ontario. 
This led in May 1970 to the proclamation of Section 87 sof 
the National Energy Board Act to facilitate enforcement of 
the oil policy. 

This proclamation extended to oil the application 
of Part VI of the National Energy Board Act, which deals 


with exports and imports. Simultaneously, the Board's Part VI 
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Regulations were amended to limit the application to 
imports of motor gasoline into Canada east of the 
province of Manitoba. The Board was authorized to licence 
imports of motor gasoline into Regions I and II (the 
Atlantic Provinces, Quebec and eastern Ontario) and 
Region III (central and western Ontario) and to condition 
such licences to prohibit the transfer of motor gasoline 
from Regions I and II to Region III without the Boardts 
consent. 

Following a public hearing the Board, in July 
1970, denied an application of Caloil Inc. to import motor 
gasoline. This Company then instituted an action in the 
Exchequer Court for a declaration that the Regulations were 
unconstitutional and invalid. In a judgement of 1 August 
1970, the President of the Exchequer Court declared that the 
legislative scheme consisting of Part VI of the National 
Energy Board Act and of Section 20 of the National Energy 
Board Part VI Regulations was unconstitutional because it 
purported to restrict the marketing of oil and oil products 
within a province and was not confined to the regulation of 
imported oil and oil products. 

On le August 1970 the National Energy Board 


Part VI Regulations were amended to eliminate the features 
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found by the judgement of the Court to be invalid. Under 
the amended Regulations, which relate to imports of motor 
gasoline to all parts of Canada, an applicant is required 
to specify the area of Canada in which the motor gasoline 
to be imported will be consumed and the Board is charged 
with determining whether such an importation will be 
consistent with the development and utilization of 
Canadian indigenous oil resources. 

These amended Regulations were contested by 
Caloil Inc. in the Exchequer Court. The Court upheld the 
new Regulations, stating that as the federal authority has 
the right to prohibit entry of certain products into the 
country, it also had the right to specify the quantity, 
time and area of consumption of the imported products, which 
include oil and oil products, from the point of purchase 
to place of consumption. 

Caloil Inc. then appealed to the Supreme Court 
of Canada. The case was heard in early November 1970 and, 
while written reasons for the judgement had not been disclosed 
by the end of 1970, the Chief Justice stated orally at the 
conclusion of presentation of argument that the Court found 
the disputed Regulations constitutional and valid and that 


the Court adopted most of the reasoning of the lower Court. 
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EXPLORATION AND DEVELOPMENT - OIL AND GAS 
ee AND GAS 


Since its inception in 1959, the Board has main- 
tained a surveillance of exploratory activity not only in 
Canada but in other petroliferous areas in the world. This 
has involved the evaluation of discoveries as they have 
occurred in the context of their reservoir Capacity and 
significance for reserves additions. 

A map of Canada and Alaska appearing on the follow- 
ing page highlights 1970 developments from which it will be 
readily seen that the "frontier" areas dominate, with the 
main focus being on the Arctic Islands. The east coast is 
also the scene of accelerated drilling activity. 

No significant oil discovery has been made in 
Alberta since 1966. The 1967 discovery of a large Devonian 
reef containing sour, wet gas at Strachan in Western Alberta, 
(item 4 on the map) generated an intensive play in this 
deeper part of the basin. Exploration for similar features 
continued throughout 1970, but at a slower pace due in part 
to the sharp decline in sulphur prices. Drilling continued 
in the immediately adjacent foothills belt (item 3 on the 
map) in a search for reservoirs in thrusted, faulted blocks 
of Mississippian carbonates. 

Although no data have been released, an apparently 


Significant foothills gas discovery was made at Grassy in 
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Northeast British Columbia (item 5 on the map), approximately 
110 miles north of the Westcoast Transmission Company Limited 
pipe line junction at Chetwynd, B.C. Helmet (item 6 on the 
map) was a 1969 gas discovery in Devonian reef, but inform- 
ation concerning over 100 feet of net pay with reportedly 
excellent deliverability was not released until 1970. 

Neither Saskatchewan nor Manitoba reported any 
Significant discoveries in 1970. There was however, con- 
Siderable shallow heavy oi] activity in the general Lloyd- 
minster area. Very shallow gas development took place in 
the Beacon Hill area of Northwest Saskatchewan, a 1969 
discovery, in preparation for marketing into the Saskatchewan 
Power Corporation system. Although the Horn River Basin 
(item 7 on the map) is in the Northwest Territories’, it is 
geologically related to the Rainbow-Zama Devonian reef play 
of Northwest Alberta. The 1970 drilling campaign in that 
elea was unsuccessiul. As a result of a farmout, Chance, a 
1959 oil and gas Pennsylvanian sand discovery (item 8 on the 
map) in the Yukon Territory will have further evaluation. 

The main interest in the Mackenzie Delta and the 
Arctic Islands was, of course, sparked by the 1968 Prudhoe Bay 
oil and gas discovery. In 1970, interest was greatly sharpened 


by two events, firstly an oil discovery ina Cretaceous sand 
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Stratigraphic trap at Atkinson (item 9 on the map) near the 
Shore of Beaufort Sea, 110 miles northeast of Inuvik and 
secondly, by a second gas discovery in the Arctic on King 
Christian Island (item 12 on the map). 

The King Christian find accidentally blew out and 
caught fire while drilling at a depth of about 2,000 feet in 
sands of Triassic age. At the end of the year, the well was 
still burning and a relief well was being drilled in an effort 
to control it. The fire has since been killed. The Drake 
Point gas discovery of 1969 (item 11 on the map), which had 
also blown out of control and caught fire, was killed and 
capped in the fall of 1970. 

Wildcat activity in the Arctic Archipelago plus a 
proliferation of land deals also furnished direct evidence of 
increased interest. The resulting exploration and drilling 
commitments should maintain a strong pace for several more 
years. A wildcat location on Fosheim Penninsula, Ellesmere 
Island (item 13 on the map) will be drilled in 1971 on one 
of the farthest north and most remote geological structures in 
the world. 

North Slope drilling in Alaska was restricted in 
1970 to a few wildcats and some development completions at 


Prudhoe Bay. Pending resolution of the field unitization, 
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little definitive subsurface data had been publicly released 
to the end of 1970. A 1969 gas discovery at Kavik in Alaska 
(item 10 on the map) tested D4,000,000 cubic feet per day 
from sands of Triassic age. 

The Scotian Shelf (item 1 on the map) was the scene 
of continuous drilling by two semi-submersible rigs throughout 
the year, in sands and shales of Cretaceous age. Shows of 
oil and gas were reported. After several years of geophysical 
reconnaissance, exploratory drilling commenced in the CULL Od: 
St. Lawrence (item 2 on the map). Two holes were drilled "on- 
shore" and two in Northumberland Strait. The target horizon 
in three cases was the thick Mississippian sequence. No 
success was reported from any of the four wildcats. 

The value of western Canadian production of om end 
gas rose to a new high of some $1,600 million in 1970 as 
compared to 1969's value of $1,446 million. 

Expenditures, both capital and Operating rose from 
$1,365 million in 1969 to an estimated $1,420 million in 1970, 
Gas processing plant construction accounted for a large portion 
of the 1970 budget. Bonuses paid the Crown for mineral permits 
and leases declined mainly because no new "plays" had emerged 
and the Crown parcels still available for bidding in existing 


areas of interest had almost disappeared. 


¥ . 
: shes 09 20, mk ps x 
5 Bei +0882 + otecarst 


ee 
to awort Hig Nhat to @eisds bas eb Ase at tooy ats 
leuleywiqosg te eteey Leteves tevTA age vIow 263, bas 
0 eat af besgemmoo ants Linh yiossiolgqus _sonadatanaone 
mini tracy owl jan ad? no § meat) evneawad Jae 
nowtrort tegtas el one banal pdawesroll, tt Owed bas "erode: 
ou ,eotavwpge tialqqteatealM, dotdg ede -asw eeaso one 
Bobiiv swet es lo vas tt bettoget asw BaeI Ou a. 
Lite to gotvyouborg melbsetisS avetcew To eslav- ont yy na 


be 000,15 smmooto datd wos ot: wen dns Bie 


MOLL L iw OA\,f4 To sulsy etRoe@l og bets yoda" 


‘ 7 U 
— o i i cS) pA v a Sa Tale $ ‘ * ¥ * E ~ va '@i fh oe & p a . 
MOll, S20% SAssateqo One toadigag mod , Seo? Lbnegaa 
ow’*h ke oh | 4. as LF ini oy, a) a pte Ne ie 83 BML 3 c+ = Le .e 2 ; Vot I nie Hott ea i Et 


iotzxeq eHiel’ s 10% hedeuoose no Lgountanow on anienvoong: 


% 
Sirieg Letenten tot hwow) elt bisa ¢eeuriod -togiud One a oT ik 
basnems bad “eysiq™ wen 
: i) > ~ ¥ 
 gntdebw at gribbtd 20h. old 
Paw: 
) ;* 1 
it 
¢ 


SO) x 


OIL AND GAS - PRODUCTION AND 
MARKETS 


Record levels of activity were again achieved by 
the oil industry in 1970. Production of crude oil and 
natural gas liquids grew by 11 per cent over 1969 to 
1,452,000 barrels daily. Events at home and abroad brought 
oil matters frequently into the news. 

The year opened with accelerating sales of western 
oil in export markets, a trend that was arrested in March by 
the imposition of mandatory import controls on Canadian 
refinery feedstock movements into the United States east of 
the Rockies ("Districts I-IV"). This disappointment marked 
the end in these markets of the ‘exemptiont from such control 
which Canadian oil shipped overland had enjoyed almost since 
the beginning of the United States Oil Import Control Program. 

It signified an end also to the Boardts arduous and, 
latterly, impossible task of administering arrangements 
relating to oil exports on a voluntary basis, which Canada had 
entered into with the United States by an exchange of Notes in 
September 1967. The immediate consequence for the industry 
was a sharp fall in the rate of export, although the new 
circumstances still indicated the likelihood of some growth 


over the level achieved in 1969. In the event, subsequent 
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relaxation of United States controls affecting Canadian 
exports resulted in an annual export rate of 665,290 barrels 
daily of crude oil and equivalent, an increase of nearly 20 
per cent over the previous year. 

The refinery destination of Canadian exports of 
crude oil and equivalent in 1969 and 1970 is shown in 
Appendix IX. 

Even while this outcome was developing however, 
there remained preoccupations within the oil industry as to 
its longer-term export market prospects. The industry'ts 
exploration and development process is characterized by long 
lead-times, yet for the past decade the export market outlook 
has not been predictable on a reasonably firm basis for more 
than a twelve-month forward period. In the Boardts judgment 
this circumstance has hampered the industry's planning and 
worked against the long-term interests of users of Canadian 
oil. Accordingly, in discussions with United States officials 
which continued during the year, the Board placed emphasis on 
this aspect of Canadian-United States oil relations. 

Continued closure of the Suez Canal, with accompanying 
effects on freight rates, played its part in influencing demand 
for Canadian oil in United States markets. World tanker supply 


was already fully deployed when, at mid-year, tonnage requirements 
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rose sharply as a result of curtailment of "short haul" 
crude supply in the Mediterranean by actions of the Libyan 
and Syrian governments. Shipping costs increased sharply 
by reason of the far longer voyages entailed in restoring 
world crude oil supply from Persian Gulf sources and the 
larger transportation Capacity required. In these circum- 
stances, the Board intensified surveillance of these market 
factors, which bear both on the costs of imported oil and 
on demand for Canadian export oil. 

Almost simultaneously, fears began to be expressed 
that reductions in the flexibility of world oil supply would 
impair the ability of suppliers to meet peak winter demands 
for fuel oils. A tight Supply situation for domestic and 
heavy fuel oils became apparent. The related rise in 
Caribbean prices coupled with high tanker rates in the spot 
market, meant that marginal supplies of fuel oil could be 
shipped to eastern Canadian markets only at much higher costs 
than had prevailed in recent years. The Board maintained 
appropriate contact with the suppliers of imported fuels 
regarding the levels of inventories being planned for winter 
needs and the programming of alternative Supply arrangements. 

Total Canadian imports of crude oil and petroleum 
products as reported to the Board, are tabulated in Appendix X. 

The experience of 1970 served to re-emphasize that 


Canadian oil has never been isolated from events in the main- 
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streams of international oil supply and that, while the 
eastern Canadian market has enjoyed the lower costs of foreign 
oil, its supply and price remain dependent upon circumstances 
over which Canada can exert little or no control. They also 
demonstrate the continuing inter-relationships of oil policy 
in domestic and export markets. 

In earlier disruptions of Middle East oil supplies 
or supply routes, Canada has been able to draw on alternate 
sources for imported oil, notably Venezuela and the United 
States, while at the same time increasing its own oil exports 
to United States west coast and mid-west markets. In the 
circumstances of 1970, a somewhat similar supply shift 
occurred. However, neither the United States nor Venezuela 
have immediately available the same magnitude of excess 
producing capacity. These changing conditions were reflected 
in the communique issued following the November meeting of 
the Joint Canada/United States Committee on Trade and Economic 
Affairs, in which reference was made to the need to review 
contingency planning against disruption of overseas oil 
supply to the east coast of North America. This is an area 
of activity with which the Board has been involved almost 
Since its inception. 

In this light it is appropriate to recall that, had 


Supply economics alone dictated the source of crude oil for 
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Ontario refiners, the Ontario market would not have been sub- 
stantially supplied with indigenous oil which it has been 
under established oil policy. As had in the Boardts view 
become increasingly desirable over the last few years, the 
Government in May 1970 took steps to restrain by mandatory 
import control the flow of foreign-origin motor gasoline into 
Ontario markets. 

Appendix XI tabulates imports and net transfers of 
petroleum products from the east into western and central 
Ontario markets over the period 1961-1970. 

At the end of the year, the Board was actively 
engaged in determining what plans were being made by the 
companies concerned for their 1971 Ontario operations. The 
Board is appraising the adequacy of capacity at Ontario 
refineries for the manufacture of the various product groups, 
and will consider whether further recommendations to Govern- 
ment appear desirable. Preliminary results confirm that ample 
potential exists for the manufacture of motor gasoline. 

The Board is highly conscious of the complexity of 
these matters but also increasingly aware that in today's 
circumstances it is not easy to differentiate in approaches 
applied to motor gasoline and middle distillates under the 
oil policy. As for residual fuel oil, the Board has hitherto 


applied no pressures for the reduction of imports or westward 
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transfers of heavy fuel into Ontario markets: it believes 
there remain grounds on which this product should continue to 
receive special treatment under the policy. 

The Board continued to discuss with refiners the 
need for adequate capacity to meet expanding product demand 
in Ontario. In this connection, while it notes allegations 
that refining in the Province is a highly profitable under- 
eekine. 16 is the Board's judgment that the extreme reluctance 
of the industries to construct new capacity in Ontario is due 
to the marginal nature of returns that have prevailed. 

In the light of actions taken or envisaged by 
overseas producing countries towards the year-end, it became 
apparent that corresponding increases in world oil prices will 
in 1971 be highly likely to extend to all of Canada’s oil 
imports. The Board continued its interest in the medium-term 
prospects for refinery capacity extension, with particular 
emphasis on the degree of dependence on foreign oil supply 
that is likely to persist. Closer attention has been given 
to the matter of oil supply security in the circumstances 
which have obtained since 1967 and preparations were in progress 


in December for further study of this matter. 


Gas 
The Board has maintained its continuing study of 


the gas reserves in Canada. Existing reserves and additions are 
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studied to provide current reserve information which, together 
with the current requirements, provides the information to 
calculate current surplus. Reserve estimates of other 
governiental agencies and industry are given consideration by 
the Board in establishing Canadian reserves. 

The volume of natural gas marketed in Canada increased 
by 9 per cent during 1970, with the greatest gain occurring, as 
in other recent years, in Ontario. During the year the growing 
endeavour to control industrial air pollution undoubtedly 
favoured the use of natural gas in new installations and in 
conversion of existing installations from coal or oil. The 
Hydro-Electric Power Commission of Ontario informed the Board 
during the year, that, commencing in 1971, its Hearn Plant at 
Toronto will use etaean 49 and 61 billion cubic feet of gas 
per year ior electricity generation. 

Export of natural gas to the United States increased 
by some 15 per cent during 1970. The present practically 
unlimited export market for Canadian gas, as a reflection of the 
energy shortage in the United States, was evidenced by further appli- 
cations from Alberta and Southern Gas Co. Ltd., and Consolidated 
Natural Gas Limited for licences to export approximately 3.6 Tcf 
during the terms of the proposed licences. These 3.6 Tcf are 
in addition to the quantity of gas for which licences were 


issued during the year. 
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PIPE LINE CONSTRUCTION AND OPERATION 


Major pipe line construction during 1970 included 
facilities installed by Interprovincial Pipe Line Company and 
Trans-Canada Pipe Lines Limited. Interprovincial Pipe Line 
Company added pumping facilities to its pipe line system in 
Alberta, Saskatchewan, Manitoba and Ontario as well as to 
that part of its system owned and operated in the United States 
by its subsidiary, Lakehead Pipe Line Company, Inc. 
Interprovincial also constructed approximately 20 miles of 
pipe line looping in Ontario. These additional facilities 
were required to meet the anticipated demand in 1971 for 
crude oil from Western Canada in the markets served by 
Interprovincial and Lakehead system in Canada and the 
United States. 

Trans=Canada continued to construct additional 
stages of its "Third" line of pipe, a 36-inch diameter pipe 
line from Empress, Alberta, to Winnipeg, Manitoba, as well 
as installing additional compression facilities along its 
pipe line system. The Company also completed its "Second" 
line of pipe, a 36-inch diameter pipe line, between Winnipeg 
and Emerson, Manitoba. These facilities were required to meet 
the increased demands of customers in Eastern Canada for gas 
to be transmitted through the United States by Great Lakes 


Gas Transmission Company and to transmit increased exports 


to United States markets. 
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The design, operation, maintenance and safety 
of oil pipe lines are of prime concern to the Board and in 
this respect failures and malfunctions are reported and 
investigated to determine tne causes of failure and to take 
steps to prevent recurrence of similar failures in the 
future. This includes the recommendation of amendments to 
the Canadian Pipe Line Standards. A Summary list of 
incidents which occurred during 1970 is to be found at 
Appendix XIJ. 

The Board is continuing to develop safety 
regulations for oil pipe lines. These regulations are 
intended to provide safety requirements additional to the 
existing CSA Standards 2183-1967. 

During the year the Board considered applications 
and issued certificates or orders authorizing the construction 
of the following oil pipe line facilities in addition to the 
previously mentioned additions to the capacity of the Inter- 
provincial pipe line system: construction of a pipe line by 
Cochin Pipe Lines Ltd., from Empress, Alberta to Kerrobert, 
Saskatchewan, for transporting liquid hydrocarbons recovered 
from natural gas; installation of additional pumping units in 
the Trans Mountain Oil Pipe Line Company's system; relocation 
of a pumping unit on the Trans-Northern Pipe Line Company system; 


manifold changes on the Montreal Pipe Line Company Limited 
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System, and installation of additional tankage in the 
Edmonton terminal of the Interprovincial system, 

Board staff carried out numerous field inspece 
tions in connection with the installation and testing of 
new gas pipe line facilities including operation of gas 
compressors and testing of new lines, 

A hearing was held at North Bay, Ontario, with 
regard to Trans-Canadats proposal to replace three sections 
of its pipe line system which it operates in an increasingly 
developing urban area. This involved an extensive investie- 
gation by the Board to determine whether a complete relocation 
of the pipe line outside the developing areas of North Bay 
was necessary or, alternatively, replacement of pipe within 
the urban boundaries of North Bay with pipe having increased 
wall thickness, By decision of the Board on this matter, 
issued in December 1970, the Company was authorized to 
install new sections of pipe line within the boundaries of 
that City to replace the present sections. The Board was 
particularly concerned about the aspect of public safety in 
regard to this proposed construction. The Board noted that 
the specifications which TranseCanada will apply to the new 
replacement sections of pipe are more restrictive than those 
required by the relevant standards adopted by the Canadian 


Standards Association. 
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The Board*s staff investigated complaints of 
possible air pollution in the Fort Nelson, British Columbia, 
area adjacent to Westcoast Transmission Company Limited's 
gas processing plant. As a result of these studies the 
Company has been required to monitor air quality at this 
location and report to the Board. The Board will continue 
to keep under observation the effects upon air quality of 
proposed additions to the plant and, if necessary, will take 
measures to protect air quality. 

Westcoast Transmission Company Limited received 
approval for additional looping and compression facilities 
on its main pipe line in British Columbia and for a new 
24einch diameter pipe line from Fort Nelson to the Beaver River 
gas fields near the British Columbia - Northwest Territories 
boundary. The Company*s Fort Nelson gas processing plant 
will be enlarged by construction of two additional processing 
units or "trains" to meet increasing demand for gas. 

ICG Transmission Limited constructed a pipe line 
from a connection with Trans-Canada*s system in Manitoba 
through part of Minnesota to Rainy River, Ontario, and 
thence to Fort Frances, Ontario, and International Falls, 
Minnesota. This pipe line will be used to transmit gas to 
Canadian consumers in the Rainy River = Fort Frances area 
and to export gas to International Falls and several small 


communities in Minnesota. 
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Alberta Natural Gas Company completed construction 
of three sections of looping and is at present constructing 
additional compression facilities, all in the Province of 
British Columbia. 

In 1970 the Board issued a total of 1,032 certie 
ficates, licences, permits and orders. These included 9 
certificates of public convenience and necessity, 30 licences 
for the export of gas and power, 532 orders relating to the 
crossing of and by pipe lines with regard to other utilities, 
highways and railways, 28 orders approving plans, profiles 
and books of reference, 42 orders approving plans for 
compressor and pump stations, 54 orders granting leave to 
open oil and gas pipe line facilities, as well as 9 orders 
authorizing the operation of existing pipe line facilities 
at operating pressures higher than those previously permitted. 
Generally speaking, these orders relate to the protection of 
the public and pipe line facilities and to safety in pipe 
line operation. 

In addition, the Board issued 81 licences authorize 
ing the importation of motor gasoline and motor gasoline 
blending components under Part VI of the Regulations of the 
Act as amended. 

Not only did the total number of orders issued 
represent a numerical increase of 26 per cent over the year 


1969, but there was a greater complexity and variety to the 
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applications handled by the Board during the past year. 
The annual totals of certificates, licences, orders and 
permits which the Board has issued since its inception are 
shown in Appendix XVI. 

The capital expenditures relating to 1970 cone 
struction of pipe lines under the Board's jurisdiction are 
summarized in Appendices Tanda. 21s 

There were no serious problems between pipe line 
companies and landowners reported to the Board during 1970, 
and it is believed that this fact reflects the improved 
public relations between the pipe line industry and lande 


owners. 
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ELECTRIC POWER 


During the year, the Board held public hearings 
on applications by Canadian Niagara Power Company, Limited 
and Fraser Companies, Limited for licences to export electric 
power. As a result of the former hearing the Board issued 
two licences authorizing Canadian Niagara to export annually 
to Niagara Mohawk Power Corporation a maximum of approxi» 
mately 307 million kilowatthours of firm power and a maximum 
of approximately 100 million kilowatthours of interruptible 
energy. Both licences expire 31 March 1975. Two licences 
were also issued to Fraser Companies for the export of firm 
and interruptible power at a point on the international 
boundary near Edmundston, New Brunswick, to its wholly-owned 
subsidiary, Fraser Papers Limited, in Madawaska, Maine. 

A public hearing was held on an application by 
British Columbia Hydro and Power Authority for a certificate 
for a proposed new 230,000 volt international power line, 
The Board's decision on this application was pending at the 
end of the year. 

The Board also commenced a public hearing in 
Fort Frances, Ontario, on an application by the Ontario#Minnesota 
Pulp & Paper Company Limited for licences to export electric 
power and for a certificate for a new international line. This 


hearing was adjourned sine die on 19 November 1970 to enable 


the Applicant to file additional data. 
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During the year the Board issued 14 orders for 
the export of electric power under Section 6A of Part VI of 
the National Energy Board Regulations. 

The new licences and orders issued during 1970 for 
the export of electric power are listed in Appendix XIII. 

During the year, the Board completed its studies 
for the Atlantic Tidal Power Programming Board in connection 
with the marketing and transmission of tidal power. The 
Board also cooperated with other departments in studies on 
the environmental effects of electric power production, 

At the request of the Department of Energy, Mines 
and Resources, the Board reviewed a marketing study on the 
sale of electric power from a possible international power 
development on the Yukon. It also reviewed the possible 
effects of closer cooperation among the Maritime Provinces on 
the electric power utilities in those provinces. 

The Board continued its participation on the 
Nelson River Review Committee, 

Most electric power utilities in the United States 
and Canada are now interconnected and coordinate their actie 
vities to improve reliability of service through various 
regional councils and the United States National Electric 
Reliability Council The Board has been granted observer 


Status at meetings of the National Electric Reliability Council. 
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Meetings were held with various electric power 
utilities to discuss fuel problems arising from market 
changes brought about by fuel shortages in the United States 


and more stringent environmental criteria, 
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FINANCIAL MATTERS 


The most significant developments during 1970 
from the point of view of the Board's activities in financial 
matters related to the combined gas export hearing previously 
referred to in this report, particularly with respect to the 
determination of the justness and reasonableness of the 
proposed export prices. In addition, Trans=Canada Pipe Lines 
Limited applied to the Board for permission to increase its 
rates for the transmission of gas across Canada by approxi-~ 
mately $30,000,000 based on 1970 as the "test" year. This 
application is the first to be received by the Board under 
Part IV of the National Energy Board Act since the implemen= 
tation thereof in late 1969. Part IV deals, in part, with 
the powers of the Board with respect to the establishment of 
just and reasonable tolls, 

As is its general policy, the Board continued to 
review the financial affairs, accounting practices, rates, 
tolls and tariffs of pipe line companies under its jurisdice 
tion. In this regard the Board's staff also completed a 
preliminary study on the rates of return of certain oil pipe 
line companies which are subject to the jurisdiction of the 
Board. As mentioned earlier in this report an amendment to 
the Boardts Part VI Regulations was introduced during the 


year governing the surveillance of the border price of natural 
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Bas exports. In compliance with this requirement, the Board 
is developing surveillance procedures compatible with the 
additional responsibilities that are involved, 

The Board continued to conduct regular examina= 
tions of the accounts and records of pipe line companies under 
its jurisdiction. In this regard, the accounts of six major 
companies with total assets of 1.5 billion dollars and total 
annual revenues of 400 million dollars were examined in 1970. 
Such information has proved to be important in the develope 
ment and administration of effective accounting and rate 
regulatory policies. 

With the implementation of Part IV of the National 
Energy Board Act much of the Board*’s attention was directed 
to rates matters in 1970. A firm of chartered accountants 
experienced in rate regulatory work, working in close liaison 
with the Board*ts staff, completed a complex rate study on 
Westcoast Transmission Company Limited, 

Another firm of chartered accountants was engaged 
to work in conjunction with Board staff on the application by 
Trans-Canada Pipe Lines Limited for rate base determination 
and for an increase in rates. A major public hearing on this 
rate application, which was originally scheduled to commence 
on 6 October 1970 but which had to be postponed pending the 
appointment of additional Board members, was subsequently set 


down for hearing starting 9 February 1971. 
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During 1970 the Board reviewed and analyzed 
numerous agreements and contracts covering the sale, purchase 
and transportation of natural gas by pipe line companies under 
its jurisdiction. In addition, statistical information con= 
cerning volumes of throughput, rate base, rates of return and 
cost of service of companies under the Board's jurisdiction 
is accumulated on a regular basis. Prescribed quarterly and 
annual financial reports are also scrutinized for Significant 
developments in the financial affairs of jurisdictional gas 
and oil pipe line companies. Where appropriate, the Board 
requested special reports from companies concerning matters 
such as cash flow, long range budget forecasts, construction 
costs for completed projects, financing arrangements and 
depreciation policies. 

The Board continued to maintain close liaison 
with various sectors of the national and international finane 
Cial communities and the knowledge gained from such relation» 
Ships assisted the Board in its continuing appraisal of the 


financial status of the energy industry in Canada. 
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SUPPORTING ENERGY STUDIES 


As a follow-up to the long term energy forecast 
published in 1969, under the title "Energy Supply and Demand 
in Canada and Export Demand for Canadian Energy, 1966 to 1990", 
the Board's staff continued to Study energy trends. One of the 
Studies involved the potential movement of crude oil to the 
eastern part of the country. The future potential productive 
capacity of the various "frontier" areas of Canada was also 
considered in this review. 

In support of the Canadian Government guidelines 
announced in August 1970, for construction and operation of 
northern oil and gas pipe lines, the Board's staff has been 
actively engaged in the development of research projects 
related to such pipe lines and marketing of the possible 
northern hydrocarbon production. In cooperation with other 
federal departments consideration is being given to such matters 
as environmental protection, pollution control, participation 
in training and employment of northern residents, and the 
proposed construction of an oil and a gas pipe line with a 
restricted location through the Canadian North. 

Numerous studies were undertaken on alternative 
methods of transporting oil from the Canadian Arctic to assess 


the impact of northern oil on existing markets. -Technical 
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feasibility studies and investigations were conducted in 
anticipation of regulating the construction of oil pipe lines 
in permafrost areas. Special computer programs for assessing 
heat loss from pipe lines and the effects of heat penetration 
into the ground are being developed and from these programs 
design and safety regulations for Arctic pipe lines may be 
established. 

The Board has developed two gas pipe line computer 
programs: one a simulation program which determines the maximum 
capability of a gas pipe line; and the other, a design program 
which determines the facilities required to provide minimum 
cost of service for transportation of given quantities of gas 
between given points. Extensive use has been made of these two 
programs in the last year in analyzing applications to the Board 
for certificates and export licences by determining the 
reliability of gas pipe line systems and by ascertaining that 
the designs proposed are suitable. In addition, cost of 
service studies have been conducted as part of the process of 
determining the adequacy of border prices. 

Several computer programs were developed for 
calculating throughputs, pump power requirements and the maximum 
capacity for complex pipe line systems. The use of such programs 
results in the detection of the restrictive sections of a pipe 


line system as throughput rates are increased. 
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The Dominion Bureau of Statistics input-output model 
was used for calculating impacts of various construction projects 
and energy export applications on the economy. Work to update 
the model using latest statistics is continuing. Recommendations 
concerning energy matters were also made to the Bureau in 
connection with the preparation of the 1971 census. 

| The Board has provided assistance to the Canadian 
Standards Association in the formulation of Canadian Standards 
for line pipe and in particular for high test line pipe for large 
diameter oil and gas pipe lines. 

The Board cooperated with the Department of Energy, 
Mines and Resources in completing a revision of a map showing 
the:tprincipal poi l ppipeslines citi Canadas! Absimilar map showing 
the principal gas pipe lines in Canada is under revisions 

Technical developments in the electric power field 
and power developments in Canada and relevant areas were kept 
under review. Liaison was maintained with the Federal Power 
Commission of the United States and with electric power utilities 
and manufacturers in Canada. 

A continuing study was undertaken in relation to the 
Security of Canada's imported oil supplies which might be subject 
to interruptions in times of international crisis. The study 
benefited from the close collaboration of the Canadian petroleum 


industry in the supply of data required in the analysis and from 
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the assistance of the Department of External Affairs in 
assessing Middle East political affairs. The Board intends to 
keep the matter under continuous Surveillance as required by 
the nature of the problem. 

As in past years, the Board continued to take a 
leading role, along with other federal departments, in oil 
marketing discussions with the United States. A series of 
meetings was held which resulted in the Statements on energy 
matters contained in the joint communique issued by the Joint 
Cabinet Committee meeting held in Ottawa in November. 

At the request of the Department of External Affairs 
the Board continued to serve as the focal point for Canada's 
contribution to the energy activities of the Organization 
for Economic Cooperation and Development. This work involves 
active participation in the Energy and Oil Committees of that 
Organization. As circumstances warrant, these Committees 
participate in cooperative exercises involving other activities 
of this international body. One of the areas of such continuing 
concern is related to the study of environmental problems. 

The Board, as in the past, represented Canada in 
connection with North Atlantic Treaty Organization matters 
relative to energy policy. 

In the Fall of 1969 York University initiated a 


postgraduate course in Energy Economics. This new program, 
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mentioned in previous Annual Reports, was developed by the 
University in cooperation with the Board, the Public Service 
Commission and the Department of Energy, Mines and Resources 
and is intended to provide specialized energy-oriented 
economists for government and industry. The Board continues 
to maintain contact with this program and it is hoped the Board 
and other sectors of the public service will shortly commence 
to reap the benefits from this endeavour. 

Yo further the development of energy statistics 
the Board continued to cooperate with the Dominion Bureau of 
Statistics and other federal departments and agencies. 
In addition, liaison was maintained with the appropriate 


representatives of provincial bodies and the energy industries. 
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APPENDIX II 
EXEMPTION ORDERS PURSUANT TO SECTION 49 
ISSUED DURING 1970 
CLASS 'B'' CONSTRUCTION 


(This is construction which, at the discretion of the Board, 
may be the subject of a specific exemption order pursuant 
to Section 49). 


NATURAL GAS PIPE LINES 


(1) 


(2) 


(3) 


(4) 


(5) 


Alberta Natural Gas Company, new meter station, to be known as 
'Sparwood Sales Tap', and other works connected therewith, in 
the Province of British Columbia, estimated cost $8,000.00, 
Order No. XG-1-70, dated 2 January, 1970. 


(Note: Orders No. XG-2-70 to No. XG-12-70, inclusive are not 
Orders for new pipe line facilities requiring capital 
expenditures). 


Westcoast Transmission Company Limited, three new compressor 
stations and other works connected therewith, to be known as 
'Nig Creek Station (Booster Station No. 9)', ‘Stoddart Station 
(Booster Station No. 10)' and ‘Rigel Station (Booster Station 
Nower19e% respectively, as well as approximately 2.4 miles 

of 6.625-inch OD pipe line in the "Nig Creek Area' and other 
works connected therewith, all in the Province of British 
Columbia, estimated cost $4,593,200.00, Order No. XG-13-70, 
dated 28 May, 1970, as amended. 


Alberta Natural Gas Company, approximately 3.4 miles of 46-inch 
diameter lines of pipe at three locations in the Province of 
British Columbia, estimated cost $1,690,000.00, Order No. 
XG-14-70, dated 16 July, 1970. 


Trans-Canada Pipe Lines Limited, new meter station, to be 
known as ‘Spruce Meter Station', and other works connected 
therewith, in the Province of Manitoba, estimated cost 
$68,300.00, Order No. XG-15-70, dated 24 September, 1970. 


Petroleum Transmission Company, new pump station, to be known 
as ‘Manson Pump Station’, and other works connected therewith, 
in the Province of Manitoba, estimated cost $130,000.00, 
Order No. XG-16-70, dated 30 September, 1970. 
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APPENDIX II (cont'd) 
EXEMPTION ORDERS PURSUANT TO SECTION Xe) 
ISSUED DURING 1970 


CR a 


NATIONAL GAS PIPE LINES (cont'd) 
LS Ca er ANE. OTM ae ISD ca sont se 


(6) 


(7) 


Trans-Canada Pipe Lines Limited, replacement of portions of 
pipe line at three locations within the City of North Bay, 
in the Province of Ontario, estimated cost $1,600,000.00, 
Order No. XG-17-70, dated 26 November, 1970, 


Trans-Canada Pipe Lines Limited, new permanent meter station, 

to be known as 'Welwyn Meter Station’, and other works connected 
therewith, in the Province of Saskatchewan, estimated cost 
$28,700.00, Order No. XG-18~70, dated 26 November, 1970. 


OIL PIPE LINES 


(1) 


(2) 


(3) 


Interprovincial Pipe Line Company, approximately 20 miles of 
20-inch OD pipe line at two locations, additional pumping 
facilities at the existing 'Sarnia, Keyser, Bryanston and 
Wolverton Pump Stations', and other works connected therewith, 
all in Province of Ontario, estimated cost $3, 335,000.00, 
Order No. XO-1-70, dated 26 February, 1970, as amended. 


Interprovincial Pipe Line Company, additional pumping 
facilities, metering equipment and controls, modifications, 
storage facilities, and other works connected therewith, at 
the existing ‘Edmonton, Hardisty, Kerrobert, Loreburn, Regina, 
Glenavon, Cromer, Glenboro and Gretna Pump Stations' and the 
"Milden Take-Off', in the Provinces of Alberta, Saskatchewan 
and Manitoba, estimated cost $4,080,000.00, Order No. X0-2-70, 
dated 7 May, 1970, as amended. 


Imperial Oil Limited, approximately seven miles of 10.75-inch 
OD pipe line, in the Provinces of Alberta and British Columbia, 
estimated cost $263,000.00, Order No. X0-3-70, dated 23 July, 
1970, as amended. 


) aa ‘eho vor or rannesy pend AO Wor ae 
Ney ” ees om aaa } 4 oi 


pomrpuareno ‘gma aL) oS ea 


rm 2 7 


¥ , Le 


iy bh jnoo) 22 iL. 


to anoldiog to Sdenevalgs * ,bBediail aentl eqi® sbansd-onet 
| Yel dsto to ¥F89 of? ciftiw snotdevol seus Om OAbE egg) Vi 
yy 400,000. 005,18 teoe batanltes ,olistad to soniver? six aly 
ke TEL ,codaeyo aS jovab Pediat f-OK <on beat: 


a) 


moktete teten Snanawrsg wer .belimtl aan! eqis nent niet” ig , 

besoenneg aztow vent bow ,' aks istoM oywfeW’ as awondad oF” a 

taoo bejamizas \mewedotesion! lo sontverl off nt jddtwetedt | | 

Aol ” vail as bet eb . whl oF K .oF anim) ,O0. maid he Fe = 
% 


“ ‘ we 


ae 


Lo ai end 
=. _ 
to # ke OS vletaminoigys .yoeqe) ecil eal Letouivergsedal 
i wrtgqeng fenmitibba. ,sdoitessol owa ta antl ogte G0 Aone Ue 


‘ite , notaneyd ,sarqed ,eioras’ tiaine sat de peitiltoet ib. re 
| Atiwaien?. yotoennos axtew talite bow , ‘avo heese ermal aostewiow. ie tills 
| in OO, OM), AFF ,€2 tego hotentyeas ,otisinO lo sonkwasd, sk L 

. »bobtows an ,OVOl ,.wiaurds’) of bodah ,O0+L-O% onl: ‘teb70. on 
| slate 


| - gchqawg fenolsytbdsa ,ensgand s si said fatonives eon po 
| stweiiacl thom ,eloxvtaes fas thomptups gaiasdem peeiss Tost a 


; ws ,ddiveieds bedosasoo axiew te ido + bet pools tLinat, eystoze 

; entged ,wusde tol, taedotsA ,yleibrel ,sogsiemba’ gobi las edt 

; | #89 Bam *aacl snip gee annie) S08 otodreld , test tovenet 4 
x nhewedotaexve sm fiedléA la aseoniword sdf of 'yOnectel Negra 


i] ,OF H5-OF ” 4 is res ie L/sicebriy 1309 be! ny Vi , sot 
2 baboome an OTOL en Tee 
a“ : i) 
Oey! + dont-?9.0£ Yo cella asvea Yiasapirorqgs ibed tebe L200 te 
pi (Sidaviod (etding bane ated la ho asontvoty sda £ yan tlw 


ne ae 


mt ~efet €S begab ,OT-8-0K .oW tebe 09. con 254 gave b ye ‘ 


1 He 
oki. A 2 wae 
2 | i A 1A 
: : i j . ¢, : ro, 
) ha he Fi 


page 3 


APPENDIX II (cont'd) 
EXEMPTION ORDERS PURSUANT TO SECTION 49 
ISSUED DURING 1970 
CLASS '"B'" CONSTRUCTION 


OIL PIPE LINES (cont'd) 


(4) 


(5) 


(6) 


Trans-Northern Pipe Line Company, a new pump station, to be 
known as ‘Chesterville Pump Station', and other works connected 
therewith, in the Province of Ontario, estimated cost 
$15,000.00, Order No. XO-4-70, dated 14 August, 1970. 


Interprovincial Pipe Line Company, additional pumping 
facilities and modifications, and other works connected 
therewith, at the existing ‘Cromer, Glenboro and Gretna Pump 
Stations', in the Province of Manitoba, estimated cost 
$550,000.00, Order No. X0-5-70, dated 17 September, 1970. 


Trans Mountain Oil Pipe Line Company, three new pump stations, 
to be known as ‘Hinton’, ‘Merritt’ and "Weahleach',and additional 
pumping facilities at the existing ‘Red Pass and Blue River 
Pump Stations’, in the Provinces of Alberta and British 
Columbia, estimated cost $2,625,000.00, Order No. XO~6-70, dated 
26 November, 1970. (This Company also intends to expend 
$2,375,000.00 for pipe line facilities for which authority has 
been granted under Certificate of Public Convenience and 
Necessity No. OC-2, dated 19 August, 1960, as amended.) 
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APPENDIX II (cont'd) 


EXEMPTION ORDERS PURSUANT TO SECTION 4g 
ISSUED DURING 1970 
CLASS "C' CONSTRUCTION 


(This is miscellaneous construction of a routine character 
which, at the discretion of the Board, may be the subject 
of an annual blanket exemption order pursuant to Section 49). 


NATURAL GAS PIPE LINES 


(1) 


(2) 


(3) 


(4) 


Alberta Natural Gas Company, for certain miscellaneous 
facilities to be added to ites plpe line system in the Provinces 
of Alberta and British Columbia, estimated cost $719,548.00, 
Order No. XGM~-1-70, dated 9 April, 1970. 


Petroleum Transmission Company, for certain miscellaneous 
facilities to be added to its pipe line system in the 

Provinces of Alberta, Saskatchewan and Manitoba, estimated 

cost of unforeseen contingencies $15,000.00, Order No. XGM-2-70, 
dated 4 June, 1970. 


Westcoast Transmission Company Limited, for certain miscellaneous 
facilities to be added to its pipe line system in the Provinces 
of Alberta and British Columbia, estimated cost $6,142,970.00, 
Order No. XGM-3-70, dated 11 June, 1970. 


Trans-Canada Pipe Lines Limited, for certain miscellaneous 
facilities to be added to its pipe line system in the Provinces 
of Alberta, Saskatchewan, Manitoba, Ontario and Quebec, estimated 
cost $12,133,864.00, Order No. XGM-4-70, dated 30 December, 1970. 
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APPENDIX II (cont'd) 
EXEMPTION ORDERS PURSUANT TO SECTION 49 
ISSUED DURING 1970 
CLASS "C' CONSTRUCTION 


OIL PIPE LINES 


(1) 


(2) 


(3) 


(4) 


oD, 


Trans Mountain Oil Pipe Line Company, for certain miscellaneous 
facilities to be added to its pipe line system in the Provinces 
of Alberta and British Columbia, estimated cost, $403,050.00, 
Order No. XOM-1-70, dated 26 February, 1970. 


Interprovincial Pipe Line Company, for certain miscellaneous 
facilities in the Provinces of Alberta, Saskatchewan, Manitoba 
and Ontario, estimated cost $1,106,200,00, Order No. XOM~2-70, 
dated 2 April, 1970. 


Montreal Pipe Line Company Limited, for certain miscellaneous 
facilities to be added to its pipe line system in the Province 
of Quebec, estimated cost $843,700.00, Order No. XOM-3~70, dated 
2 April, 1970. 


Westspur Pipe Line Company, for certain miscellaneous facilities 
to be added to its pipe line system in the Provinces of 
Saskatchewan and Manitoba, estimated cost $375,000.00, Order No. 
XOM-4-70, dated 9 April, 1970. 


Trans-Northern Pipe Line Company, for certain miscellaneous 
facilities to be added to its pipe line system in the Provinces 
of Ontario and Quebec, estimated cost $135,000.00, Order No. 
XOM-5-70, dated 21 May, 1970, 
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APPENDIX XII 


PIPE LINE LEAKS, BREAKS AND MALFUNCTIONS 
EN TLONDS 


The following is a summary of leaks, breaks, malfunctions 
and other pipe line incidents reported to the Board during 1970 


by companies under the jurisdiction of the National Energy Board: 


Origin of Reported Number of Incidents 
Incidents 

i ie pee ee St 
Internal and external 

corrosion of pipe and equipment 10 
Defective Mill Welds 8 
Defective Field Welds 7 

Pipe Material Defects z 
Defective Equipment and Piping 6 

Damage caused by other parties 2 
Miscellaneous i 
Explosion as 


TOTAL 39 
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